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B&W Integral-Furnace Boiler at Case Institute of Technol- 
ogy, Cleveland, Ohio, has a capacity of 24,000 Ib of steam 
per hr at operating pressure of 225 psi and design pressure 
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of 250 psi. Consulting Engineer: McGeorge-Hargett & As- 
Illustration above shows a view of 
the stoker in the front wall and gas burner in side wall. 


B&W INTEGRAL -FURNACE BOILER 
PROVES VERSATILITY AT CASE INSTITUTE 


Specially Designed 
Firing System Provides 
Two Steam Output Ranges 


Faced with the problem of heavy 
steam loads in winter and greatly 
reduced loads in summer, Case 
Institute of Technology, Cleve- 
land, Ohio, installed a B&W In- 
tegral-Furnace Boiler with a dual 
firing system. 

To answer heavy load require- 
ments during the winter heating 
season, the boiler is fired by a 
B&W Jet-Ignition Stoker. Oper- 
ating as a coal-burning unit, it 
economically supplies steam for 
heating, laboratories, and other 
uses at 6,000 to 24,000 Ib of 


steam per hr. During the light load 
summer months, boiler-firing 
switches to a natural gas unit 
built into the furnace wall. This 
forced draft burner is fitted with 
automatic combustion controls 
for a lower steaming range of 
2,000 to 10,000 Ib of steam per hr. 


Flexibility of operation in this 
B&W installation is a highly eco- 
nomical answer to the “peak and 
valley” seasonal demand faced by 
Case. The two firing arrangements 
operate completely independent 
of each other. 

Efficient, trouble-free perform- 
ance is another reason why B&W 
Integral-Furnace Boilers are con- 
sistently selected by institutions 





and for commercial and industrial 
installations throughout the coun- 
try. Completely integrated units, 
B&W Boilers are backed by the 
undivided responsibility of one 
manufacturer with nearly a cen- 
tury of steam generating experi- 
ence, and a national network of 
plants and field engineers. The 
Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd 
Street, New York 17, N. Y. 
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Position means nothing 
in the life of a ball bearing]! 


like the bearings themselves ... are built to be for- 
gotten for long periods of service without need for 
relubrication. Best of all, you'll find there’s no adjust- 
ment necessary because of wear. 


Upside down... right side up .. . sideways! Electric 
motors made with New Departure ball bearings keep 
their performance promises in any position. 


Such versatility is welcomed by appliance makers..; 
machine tool builders, too . . . because if means 
infinite freedom of design. Accessibility for service 
need not be the ruling factor in motor location. For 
motors made with New Departure ball bearings ..« 


If you’re looking for ways to simplify product design 
while you improve product performance, write or call 
for details on New Departure ball bearings. New 
Departure Div., General Motors Corp., Bristol, Conn. 
1908-1958 
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Full-scale cutaway model of 4-story high 
Shippingport reactor. The reactor veszel, 
indicated by the colored areas, was de- 
signed and built by Combustion. Model 
made for Westinghouse by Gardner 
Displays. 


ALL TYPES OF STEAM GENERATING, FUEL BURMING AND RELATED EQUIPMENT 
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GOUT ASO ATA ESOLTAROLL 


Today, commercial electric power from the atom is a reality in America. 
On December 2, 1957, the country’s first full-scale atomic power plant... 
the Shippingport Station operated by the Duquesne Light Company ...went 
critical. It began producing power December 18 and reached full power 
output 5 days later. Designed by Westinghouse Electric Corporation for 
the Atomic Energy Commission, this pioneer nuclear power plant is now 
in regular operation, supplying electricity to the Pittsburgh area. 
Combustion Engineering was one of Shippingport’s major suppliers. Its 
contribution: the heaviest unit of atomic power equipment ever built. 
the 235-ton reactor vessel—depicted by the colored areas in the picture 
opposite. This mammoth container houses the nuclear fuel charge within 
81-inch steel walls. More than 31/2 tons of water pass through the vessel 
every second—at pressures of about 2,000 pounds per square inch—to carry 
off the tremendous heat generated by the nuclear reaction. Though it stands 
over three stories high, many of its massive parts were machined to 
watchmakers’ tolerances. Entirely new fabrication and inspection tech- 
niques had to be developed to make such precision possible. 
Combustion’s activity in the field of nuclear power has ranged from 
such civilian projects as Shippingport and the Fast Breeder Reactor vessel 
for the Enrico Fermi Plant* to the design and manufacture of a complete 
submarine reactor system and numerous components for our nuclear 
Navy. C-E’s highly specialized personnel and extensive facilities for nuclear 
work will enable the Company to occupy as important a place in the 
future use of atomic fuels as it has long held in the field of conventional 


power generation. 


*Designed by Atomic Power Development Associates, Inc 
for operation by Power Reactor Development Company 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 
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THE COVER 
Desk-size digital computer, the Ramo-Wooldridge RW-300, the first 
to be engineered specificaliy for automatic control of industrial 
processes, data logging, and test facility operation. See page 96. 


EDITORIAL DEPARTMENT SHIPPINGPORT—PRELIMINARY 


TESTING ay Meares = FC 
Check list for take- off. The world’s first full-scale, central-station 
atomic power plant, near Pittsburgh, Pa., went critical in December, 
1957, after 20 months of exacting test procedures. 


THE JOB OF THE SPECIALIST 
IN MANAGEMENT C.A. Beck 
Sooner or later you must take charge: You become “management.” 
Here is a discussion of the philosophies underlying all effective in- 
dustrial leadership. It’s a profession in its own right. 


HIGH-PRESSURE WELLHEAD EQUIPMENT 
OFFICERS OF THE ASME Well Pressures C. A. Dunlop and T. V. Miller 
Wellhead Connections R. C. Brooks 
Flanges Robert Eichenberg 


Oil-well pressures were pushing 15,000 psi. New studies had to be 
made on flanges and gaskets, and new standards established. 


SAFE USE OF ISOTOPES 
IN INDUSTRY W. A. Brobst 


PUBLICATIONS COMMITTEE Planning radiographic testing, wear studies, radiation treatment of 
' materials? Radioisotopes are saving $500 million a year, right now. 
And they’re safe, if you know how to use them. 


DESIGNING BELTS FOR MATERIAL 
HANDLING .F. W. Blanchard 


The belt conveyer goes back 150 years. It goes forward, too—an in- 
crease of 50 per cent in its use since 1952. Today, materials move 
cross country on new high-tension, tough-surfaced belts. 


GAS TURBINES FOR PROCESS 
APPLICATIONS...... ( .D. F. Bruce 
They’re efficient, to begin with. Then, they burn waste gases, bleed 


REGIONAL ADVISORY BOARD compressed air, supply heat from their exhausts. They fit into the 
process. Installations have doubled in two years. 


HOW TO UNDERSTAND AN ANNUAL 
REPORT.... Weston Smith 


That company: Is its handsome financial statement as good as it 
looks? You can find out, you and your slide rule. Here, an expert 
takes you on a tour of the corporate annual report. 


Contats continued. on following poge 








“I cut welding time when 





| BaW Welding Fittings 





are specified!” 


“From my own experience, I know that B&W 
Welding Fittings are dimensionally accurate 
and fit-up fast and positive. Welding time 
is reduced and one can make a trouble-free 
permanent joint. That means lower piping costs?’ 


HE dimensional accuracy of B&W Welding Fittings 

makes a welder’s job easier and helps to make his 
work more precise. Trouble caused by poor fit-up to 
pipe is eliminated. Every fitting has true circularity, 
full radius and walls of uniform thickness, which result 
in time saved in installation, top-quality joints, and , 
helps to achieve a permanent, leak-proof, piping system. 
Write for bulletin FB504. 

Be W Welding Fittings and Forged Steel Flanges are 
available in a complete range of types and sizes in 
carbon steel and the BeW Crovoys. 

THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION @ FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


THE 
NATURAL 


SOURCE FOR 





FA-8902 “EI 








Seamless welding fittings and forged steel flanges, seamless and welded tubular products, solid extrusions — in carbon, alloy, stainless steels and special metals. 
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PROGRESS IN RAILWAY MECHANICAL 
ENGINEERING—1956-1957 Meier 
Free-piston locomotives . .. hydraulic transmissions . . . a pendulum 
car that banks the turns... From France and Germany, as well as the 
U. S., come advances in the art of rail transport. 
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Now! a flow 


with no flow 


restrictions! 














SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless steel 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat- 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage 
which is recorded in desired flow units by 
Dynalog Electronic Recorder or Controller. 


THE FOXBORO COMPANY, 


OXBOR 
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¢ Adds no pressure drop — 
nothing inside pipe to interfere 
with fluid flow. 
Measures fluid velocity directly. 


Overall accuracy better than 
1% of range over entire scale. 





Uniform flow scale. 

Full accuracy sustained even on 
liquids other meters can’t handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 


Easy range change — 
Multi-Point Switch, range coil 
replacement, or continuous 
adjustment. 


® Sizes: 1/," to 72”. 


FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 


Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe — no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 


Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 


Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as pulp stock, beer, sand-and-water, rosin size, rock- 
and-acid slurry, viscose, and highly corrosive liquid detergent. Find 
out how this precise, troublefree flow meter can help your processing. 
Write for complete details. 


963 NEPONSET AVENUE, FOXBORO, MASS., U.S. A. 


Foremost in 
FLOW METERING 
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(A) GLANDS: Clearances between the gland and 
stuffing box, and gland and stem, are such that the 
stem cannot be scored even if the gland is pulled 
down unevenly. 

(B) DEEP STUFFING BOXES: More than adequate in 
all sizes (2” to 24”) to assure tightness and maxi- 
mum packing life. 

(C) BONNETS AND BODIES: Engineered to exceed 
the requirements of all applicable codes and stan- 
dards. They are tough, durable, dependable. 

(D) INTEGRAL GUIDE RIB FACES IN BODY: 
Machined to insure accurate centering of the gate. 


(E) STURDY SEAT RINGS: Bottom-seated so that no 


WALWORTH 












Walworth Series 150 and 300 


CAST STEEL GATE VALVES 
OFFER YOU THESE FEATURES 


for ’round-the-plant service 


recess exists at the back of the ring to cause turbu- 
lence, erosion and pressure drop. 


(F) STREAMLINED PORTS: Permit unobstructed flow 
which results in minimum pressure drop and reduces 
the possibility of erosion. 

Walworth Cast Steel Gate Valves can be furnished 
with either flanged ends or butt welding ends. Roller 
bearing yokes are available on the larger sizes. On 
valves 4 inches and larger, by-passes can be furnished. 
Walworth Cast Steel Gate, Globe and Check Valves 
from Series 150 to 2500, are available. For Series 
600 and higher, we recommend Walworth Pressure 
Seal Cast Steel Valves. See your Walworth Distribu- 
tor or write to Walworth for complete information. 





60 East 42nd Street, New York 17, New York 
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GENERATORS 


2,000,000 Wh. 


PHILADELPHIA REFINERY 


@ Another major oil company, Gulf Oil Corporation, liked what they got and came back 
for more Erie City Steam Generators. In 1951, three 300,000 #/hr. units; in 1953, one 
400,000 unit; and in 1956, two 400,000 units — all Erie City 2-drums for outdoor service. 
The huge Philadelphia Refinery is an entity unto itself, specifically designed to produce 
and package Gulf’s broad line of high quality petroleum products. Everything about 
this Gulf operation is tremendous, including some of the world’s largest crude 
Distillation and Catalytic Cracking units. The big Gulf ‘“‘Cat’’ alone uses 400,000 Ibs. 
of steam per hour. 
Erie City works closely with scores of refineries and petrochemical plants to meet 
exacting steam specifications. We design and manufacture a complete line of power and 
waste heat boilers, air heaters, economizers, superheaters, and all types of firing 
equipment and, therefore, will assume full responsibility for your steam requirements. 


At no obligation, investigate Erie City for your plant. Write for Catalog SB-5084c. 


195] 


3—Erie City 300,000 #/hr. Steam Generators 


1953 


1—Erie City 400,000 #/hr. Steam Generator 


1956 


2—Erie City 400,000 #/hr. Steam Generators 
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city You can depend on Erie City for sound engineering 
ERIE ERIE CITY IRON WORKS: &:c 7a. 


1840 STEAM GENERATORS «+ SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
FIRE AND WATER TUBE PACKAGE BOILERS * WASTE HEAT BOILERS 
OIL AND GAS BURNERS « STOKERS + PULVERIZERS 
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It’s an important 


part of your job 
to visit the 1958 


INTERNATIONAL 
AMPHITHEATRE 
CHICAGO 
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Talk to the man who engineered it. 


New ideas are priceless. One new part, component or ma- 
terial can eliminate a bottleneck in your thinking, give you 


a completely fresh approach to a problem. 


The 1958 DESIGN ENGINEERING SHOW teems with 
new ideas, new products, new services... the very latest 
developments from the top inventive minds of America. 
Engineers and technical experts from over 400 leading 
manufacturers will be on hand to go over your blueprints 
and job specifications with you, answer your questions, ex- 
plain their new product applications, help you solve your 
product design and development problems. 


GINEERING 


What you'll see: 


Mechanical components 

Electrical and electronic 
components 

Metals 

Non-metallic materials 

Finishes and coatings 

Shapes and forms 

Hydraulic and pneumatic 
components 

Power transmission 
equipment 

Research and testing 
equipment 

Engineering equipment 
and services 


SHOW 


Concurrent A.S.M.E. Conference 


Sponsored by the Machine Design Division, American Society of 
Mechanical Engineers, the 1958 Design Engineering Conference will 
be the most important event of the year in your field. Speakers and 
panel members are top authorities in their subjects. Separate sessions 
on mechanical, electrical and materials problems allow engineers to 
devote their time to areas of primary interest. 


Send for these tickets today! 


Rapid Registration Tickets speed 
your entry into the Show. Send 
for as many as you need. For 
show tickets and information on 
Conference Registration, write: 


Design Engineering Show 
341 Madison Avenue 
New York 17, N. Y. 
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Now! See why American Blower Gyrol. Fluid Drive 
is your best adjustable-speed investment! 





Comparison proves: Gyrol Fluid Drive protects 
against shock far better than friction-type 
drives; gives more accurate speed control; 
reduces maintenance! 


GYROL FLUID DRIVE 


Vortex of oil isolates shock. Stepless, adjustable speed 
is controlled by a simple, wear-free speed controller. 


FRICTION-TYPE DRIVE 


Friction-type drive is subject to heat, wear, and tension. Mechanical 
connection transmits shocks. Speed control varies with wear. 











Compare—then specify Gyrol Fluid Drive 





zy. 
| GYROL FLUID DRIVE 
Type VS Class 2 


FRICTION-TYPE 


FEATURE 
DRIVE 





. Shock pro- 
tection 


Vortex of oil isolates 
shocks. 


Mechanical connection 
transmits shocks. 





. Maintenance 
record 


Good—few wearing 
parts; extra-long serv- 
ice life. 


Poor— multiple wear- 
ing parts; power trans- 
mitted by friction. 





. Accuracy 


Simple, wear-free 
speed control. 


Wear and tension 
affect control. 





. Service limit 


Unlimited — all Gyrol 
Fluid Drive ratings are 
for continuous service. 


Limited—service fac- 
tors influence  selec- 
tions. 





. Horsepower 
rating 








Units available up to 
800 hp. 





Units available to 100 
hp. 
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Type VS Class 2 Gyrol Fluid Drives, compact and self- 
contained, come in sizes from 1 to 800 hp. Other classes 
handle up to 12,000 hp. Get full information today! Contact 
one of our 73 branch offices, or write: American-Standard,* 
American Blower Division, Detroit 32, Michigan. In 
Canada: Canadian Sirocco products, Windsor, Ontario. 


* . . 
Amunican - Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


AMERICAN BLOWER DIVISION 
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LETTERING COSTS 
IN HALF WITH” He 
“FADE-OUT” PAPER 


OM cae LINES | 


TITLE BLOCKS 
AND ENTIRE DRAWING 





















































SAVE | SAVE 
DRAFTING : DRAFTING 
TIME 


CLEARPRINT PAPER CO. M 
1482 - 67th Street, Emeryville, Calif. 




















© Send me Clearprint samples, with prices, for the following uses: 








C1) Have your representative call at my office. 
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NOW Fairbanks-Morse 


URBOCHARGED 





“ : ’ 
UTIL 
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Now from Fairbanks-Morse comes the year’s most significant 
power news: the Opposed-Piston diesel is turbo-supercharged! 

Backed by 20,000 hours of actual operation and research, this 
new, yet proved, design increases O-P horsepower by 50%. At 
900 rpm., for example, the turbocharged O-P is conservatively 
rated at 300 hp. per cylinder. Combining simple, two-cycle 


Roaeae 


Stee 


Opposed-Piston design of engine with new Fairbanks-Morse- 
designed system of turbocharging produces compact, reliable 
power with low operating and maintenance costs. None of the 
basic O-P advantages have been eliminated. In fact, many parts 
are interchangeable between turbocharged and non-turbocharged 
Opposed-Piston engine models. 





More Power 


The un-turbocharged O-P is the industry's 
leader in compact power ... now 50% more 
power can be placed in the same installation 
with the same size turbocharged O-P. 


Lower Weight 


—per horsepower. Increased O-P power is 
more widely applicable where weight and 
foundation costs are restrictive. Weight per 
horsepower has been reduced by 27%. 


Increased Thermal 
Efficiency 




















34 


The new, performance-proved thermal effi- 
ciency of the turbocharged Fairbanks-Morse 
Model 38TD-8% O-P diesel is knocking on 
the door of a new high of 40% efficiency. 
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OPPOSED-PISTON DIESEL 
20% MORE POWER 


for Marine and Stationary Applications 





-_ 





UPPER -——_E 
CRANKSHAFT —=) ot 


Matched Engine 
and Turbocharging 


INTERCOOLER 


AIR RECEIVER PRESSURE 


ENSITIVE CLUT! . 7 , ; 
= Analysis of many turbocharging options established the 


above arrangement for optimum performance of the 
turbocharged Opposed-Piston diesel. 
Exact matching of O-P engine and this system, to- 
; gether with manifold design, results in an engine that is 
oy self-sustaining over the entire load range, including start- 
— EXHAUST PORTS ing. The small engine-driven auxiliary blower meets the 
=“ requirements of sudden, large load changes at fractional 
loads only—and is automatically declutched above 4 
load. Power formerly used for blower drive is therefore 
available at the flywheel of the turbocharged Opposed- 
ountT Piston Diesel. Fairbanks, Morse & Co., Dept. ME-3, 
600 S. Michigan Ave., Chicago 5, III. 


$ 
aS 
AIR PORTS 








FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 





DIESEL AND DUAL FUEL ENGINES - DIESEL LOCOMOTIVES - RAIL CARS - ELECTRICAL MACHINERY + PUMPS - SCALES » HOME WATER SERVICE EQUIPMENT - MAGNETOS 





Pulse System Lower Fuel Consumption Bonus Power 





.. 


% LOAD FULL LOAD % LOAD 























FULL LOAD 


At loads above approximately rating, the 





F-M exhaust manifolding carries peak pulse 
energy directly to the turbine drive, thus 
taking full advantage of odditional driving 
force available in these exhaust pulses. 


For full-load operations, specific fuel con- 
sumption of the turbocharged O-P is 5% to 
10% lower than un-turbocharged O-P—and 
very much lower for part loads. 


auxiliary blower is automatically declutched, 
thus making additional, usable power avaii- 
able at the flywheel. 
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% *% #% Wherever oil wells are drilled, Ideco Full-View masts are 
familiar sights . . . outstanding in an industry known for both its 
rugged and exacting requirements. These examples of advanced 
engineering achievement are now modified to also serve as giant 
launching supports for the Army’s long range Redstone missiles 
...a new defense role which strengthens the nation’s program 
for preserving the peace. 


This is only one of the many ways Dresser products and services 
work for you every day. The petroleum industry — so vital to 
our future — uses Well Surveys nuclear and electronic research 
... automation and seismograph systems from Southwestern 
Industrial Electronics ... drill bits from Security Engineering 
... drilling muds and chemicals from Magcobar.. . technical 
oilfield services from Lane-Wells...Guiberson oil tools... 
pumps from Pacific . . . pipe couplings and fittings from Dresser 
Manufacturing . . . engines and compressors from Clark... and 
Roots-Connersville positive displacement meters and rotary 
positive blowers. 


Dresser specialized products and technical oilfield services help 
to locate, surface and refine the oil that strengthens our defenses 
and provides us with literally thousands of products which make 
life more comfortable, more pleasant, more secure. In the oil, 
gas, chemical, electronic, and other industries, Dresser products 
and services have become the standard of comparison the world 
over. Write today for a free booklet about the Dresser story. 
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STRIES, INC. 


Olt + GAS 
EQUIPMENT AND | CHEMICAL 


TECHNICAL SERVICES | ELECTRONIC 
INDUSTRIAL 


REPUBLIC NATIONAL BANK BUILDING P. O. BOX 718-D DALLAS 21, TEXAS 


Clark Bros. Co. ¢ Dresser-ldeco Company ¢ Dresser Manufacturing 
Division ¢ The Guiberson Corporation e Ideco, Inc. ¢ Lane-Wells Co. 
Magnet Cove Barium Corp. - Pacific Pumps, Inc. . Roots- 
Connersville Blower Division ¢ Security Engineering Division 
Southwestern Industrial Electronics Company e¢ Well Surveys, Inc. 








OTHER IMPORTANT DEFENSE 
APPLICATIONS OF DRESSER 
PRODUCTS AND EQUIPMENT 


Dresser Manufacturing 
Div. supplies flashwelded 
connecting rings for power- 
ful jet engines used in mil- 
itary aircraft. Some types of 
aircraft engines require as 
many as 85 Dresser rings. 


Clark Turbo-Mobile power 
plants, rail-mounted, supply 
emergency electricity for 
Navy Yards, docks, hos- 
pitals, and major disaster 
areas. Unit has capacity of 
6750 kilowatts, enough 
power for a city of 12,000. 


Dresser-Ideco supplies 
structural equipment used 
in military defenses, includ- 
ing radar outposts for our 
remote Arctic warning sys- 
tem as well as microwave, 
zadio and television towers. 


Roots-Connersville makes 
compressors and blowers 
for atomic submarines; gas 
pumps for atomic energy 
installations; blowers for 
“lifting bag’’ inflation to 
raise crashed aircraft. 


High pressure compressors 
from Clark... instrumenta- 
tion and other electronic 
equipment from Southwest- 
ern Industrial Electronics 
...are used in guided mis- 
siles and many other impor- 
tant military applications. 


Pacific provides the Navy 
with Turbo pumps for ships’ 
main and boiler feed pumps. 
Equipment from other 
Dresser companies is also 
used on both merchant 
Ships and naval vessels. 
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Republic Controls on Package 




















View of Republic combustion control and instrument 
panels on each of two gas-fired boilers at the 
Dallas Love Field Air Terminal. Units incorporate 
Republic-type VSI 2-unit Draft Indicators and Type 
EST Boiler Meters with Flue Gas Temperature Pens 





Boilers Regulate “Indoor Weather” 


... at Dallas’ new Love Field Air Terminal! 


Complete Republic combustion control 
includes such features as on/off and modulat- 
ing operation, instrumentation and flame fail- 
ure control. This type of system operates two 
15,000 lbs/hr package boilers, which supply 
235 psi steam to centrifugal refrigeration com- 
pressors for the Terminal’s air conditioning. 


Republic’s modern control designs are right 
at home in this $8,000,000 air terminal, which 
also features such innovations as touch con- 
trol automatic doors, two-way moving side- 
walks and carefully regulated ‘‘indoor 
weather’. The new Love Field Air Terminal 


is truly one of the most modern in America. 


Advanced-design combustion controls, 
based on Republic’s experience in plants of all 
sizes—from package boiler installations to 
large central station units—are your best 
guarantee of premium performance from your 
major equipment. A Republic engineer is ready 
to help with your instrument and control plan- 
ning. Republic sales offices are located in prin- 
cipal cities throughout the U.S. and Canada. 





Repvustic 


FLOW METERS CoO. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY «+ CHICAGO 47, ILL. 
In Canada: 
REPUBLIC FLOW METERS CANADA, LTD. -TORONTO 


Manufacturers of electronic and pneumatic 
instrument and control systems for 
utility, process and industrial applications. 


DALLAS LOVE FIELD AIR TERMINAL 


Associated Architects: Broad & Nelson; Jack Corgan, Dallas 
Engineers: Forrest & Cotton, Dallas 


Combustion Controls & Instruments: Republic Flow 
Tritt | Meters Co., Chicago 
900s oornermina rr perce - 
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another forward step in 






CONDENSER PROGRESS 


















COMPRESSORS 


New 130,000 sq ft Axial-Inlet Condenser 








for Unit No. 3 at Union Electric’s Meramec Station 


a another outstanding example of the su- 
perior adaptability of Ingersoll-Rand con- 
denser design. As shown by the artist’s rendering 
at the right, the new 130,000 sq ft I-R surface 
condenser for Union Electric’s No. 3 Unit at 
Meramec Station will connect directly to the dis- 
charge end of the 280,000-kw axial-exhaust tur- 
bine. A precisely engineered flow passage from 
turbine to condenser tube bundle assures max- 
imum overall turbine-condenser performance. 


This new type of Axial-Inlet design marks an 


important advance in condenser technology —the 
result of close cooperation between I-R engineers 


AIR TOOLS 
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will serve 280,000 kw Axial-Exhaust Turbine 





ROCK DRILLS e 








and the turbine designers. The condenser unit is 
of the two-pass, rectangular type with divided 
water boxes and power-driven reversing valves. 


This 130,000 sq ft condenser will be the third 
I-R unit at Meramec Station, Units 1 and 2 be- 
ing served by two 90,000 sq ft Ingersoll-Rand 
condensers of conventional under-turbine design. 


Whatever your surface condenser require- 
ments, they can be met to excellent advantage 
with the versatile Ingersoll-Rand rectangular de- 
sign. Your I-R engineer will be glad to consult 
with you on the design of equipment best suited 
to your needs. 








TURBO BLOWERS 
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ENGINEERING 











Artist's rendering of 
Ingersoll-Rand 130,000 
sq ft Axial-iniet Surface 
Condenser, showing 
location with reference 
to the 280,000 kw Axial- 
Exhaust Turbine for Unit 
No. 3 at Meramec Sta- 
tion of Union Electric 
Company. 


Ingersoll -Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


CONDENSERS CENTRIFUGAL PUMPS OIL AND GAS ENGINES 4-462 
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How a change in spring design 
can reduce cost and improve 
performance. 


FIRST DESIGN 


In the original conception of this switch 
retaining spring, an extension spring 
was formed into a garter spring by in- 
serting a small plug in the form of a 
spring into the two ends. Assembly op- 
eration proved difficult and costly. 


In the redesigned spring, one end is re- 
duced in diameter and inserted into 
other end, eliminating the spring plug 
and providing stronger unit. 


Early consultation with our spring spe- 
cialists, following the determination of 
fundamental performance characteris- 
tics, is often insurance against unneces- 
sarily complicated manufacture. Write 
for pamphlet ‘‘How to solve your spring 
problems.” Gives case histories and 
valuable design considerations for vari- 
ous types of springs. 


Associated Spring Cor poration General Offices: Bristol, Connecticut 


Raymond Manufacturing Division, Corry, Penna. William D. Gibson Division, Chicago 14, Ill. 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
Milwaukee Division, Milwaukee, Wis 


B-G-R Division, Plymouth and Ann Arbor, Mich. Ohio Division, Dayton, Ohio 
F. N. Manross and Sons Division, Bristol, Conn. Dunbar Brothers Division, Bristol, Conn. 


Seaboard Pacific Division, Gardena, Calif. 
San Francisco Sales Office, Saratoga, Calif. Wallace Barnes Steel Division, Bristol, Conn. 


Cleveland Sales Office, Cleveland, Ohio 
Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 


5807 © 1956 ASSOCIATED SPRING CORPORATION 
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at last 


FULL 42-INCH PRINTMAKING IN A CONVENIENT 


Table Model 


Now, TABLE MODEL convenience, LOW COST and 
FULL WIDTH are combined in one whiteprinter 
the new Ozalid Streamliner 200! 

Now, anyone can turn out sparkling whiteprints 
in seconds—up to 42 inches in width! In the small 
office, the new Streamliner 200 gives you prints 
whenever you need them. For the large firm, it 
handles “rush work”’. . . saves costly interruptions of 
volume printmaking... stands by when other 


A Division of General Aniline & Film Corporation 
In Canada: Hughes Owens Company, Ltd., Montreal 


machines are “down” for service, 

Compact in design, Streamliner 200 stands jusi 
22” high . . . 38” deep, with feedboard. Prints stack 
automatically. Controls are simple, easy to operate. 
Stand, shown above, is optional. 

Why not test-run your own tracings through the 
Streamliner 200? Call your local Ozalid representa- 
tive or write: Ozalid, Department U-3, Johnson 
City, New York. 


ey 47% Eh | my 


First name in whiteprinting 
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For BETTER Boiler 


Cleaning 
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(1) Single motor (electric or air) both rotates and propels 


the nozzle 


New high-flow poppet type valve assures tight seat- 
ing without critical adjustment, has welded-in seat with 


stellited surfaces available. 


() Positive mechanical action of valve without pilot or 


diaphragm actuation 


(4) Positive mechanical drive through gears for all 
operations 


(5) Valve can open only when nozzle is in blowing 
position 


Adjustable control for individual unit blowing pres- 


sure ... no orifice required in line 
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Electric motor operated blower almost fully 
extended and approaching blowing posi- 
tion. When ring pushes rollers on valve 


trigger, poppet valve opens. 


y 


(7) Simple, reliable control for local or remote push button 


operation . . . easily adapted to automatic sequential 


operation (either air or electric) 


(8) Blowing arc easily adjusted for position and extent 
(up to and including 360°) 


(9) Simple mounting on all types of wall construction. 
No other external support needed. Can mount in any 


position permitting piping drainage 


((0.) improved blower nozzle provides more available 
cleaning energy per pound of steam or compressed air 


(1) Completely automatic from start to finish 


(72) Suitable for outdoor use without protection except 
under very severe ice conditions 


(3) all Operating parts readily accessible for easy 


maintenance 
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at LOWER COST 
IMPROVED 


MODEL 


IR BLOWERS 


(SHORT RETRACTING LANCE TYPE) 


This improved Diamond Model IR Blower does a 
better job of cleaning water cooled furnace walls, 
hopper slopes or narrow portions of tube banks 
adjacent to walls. The retracting feature enables it 
to operate in zones of extremely high gas tem- 
perature; it will remove all dust and most slag 
deposits over a wide radius from the nozzle. 
Cleaning furnace wall tubes effectively reduces 


gas temperatures leaving the furnace . . . improves 


DIAMOND 


overall efficiency of tube bank cleaning. Also, 
furnace wall cleaning contributes substantially to 
control of superheat and reheat steam temperatures 
on high-duty units. 

Check the features listed on the left-hand page. 
For additional information on the improved Model 
IR, ask your local Diamond office or write directly 
to Lancaster for a copy of Bulletin'!1079AA. 


POWER SPECIALTY CORP. 


LANCASTER, 


OHIO 


Diamond Specialty Limited, Windsor, Ontario 
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The BIG difference in blowers is... e/ 


HERE Oo Smallest cube dimensions of all rotary positive blowers. 


HERE ye Lightest weight with aluminum housing and rotors. 


HERE (3) Wide pressure range—exclusive 3-lobe rotors 
deliver pressures from | through 12 psig. 


Direct drive at 1160, 1750 and 3500 RPM. 
HERE © Belt drive at intermediate speeds. 


AND HERE 9 Patented formica wear strips and rubber 


grid seals prevent freezing if operated at 
excessive pressures. 


The performance figures are convincing... 


Important advantages 
in pressure range, 
size, weight, 


cost, service! 


Miehle-Dexter Supercharger Division of The Christensen Machine Company, 100 Fourth St., Racine, Wis. 
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Black 


that’s 


born 


BLACK... 


Imported CASTELL is saturated 


with “black gold” — the best natural 


graphite of more than 99% pure carbon 


Only the best natural “black gold” graphite 
— mined out of the earth just as gold and 
silver is mined— goes into imported 
CASTELL. Because it assays at more than 
99% pure carbon, we are not obliged to 
add foreign oily substances to create the 
illusion of black. CASTELL is born black. 

That’s why it gives you clean, crisp, ex- 
tremely opaque lines that do not feather 
or crumble —why you do not have to 
pause frequently to brush away graphite 
dust. 

Microlet-milling, our own exclusive pro- 
cess, reduces the granules to perfect shape 
and cohesion, giving you /ight-proof lines 
of unvarying density for the maximum of 
cleaner, sharper blueprints . . . lines with 
remarkable erasability that leave no ghosts. 
The close-textured lead sharpens to a 


needlepoint and resists breakage even under 
extra heavy pressure. 20 scientifically-uni- 
form degrees, 8B to 10H. 

You owe it to your career to use 
CASTELL, the Drawing Pencil of the 
Masters. All good dealers carry CASTELL. 
Why not call yours today. 


CASTELL LOCKTITE (with Tel-A-Grade Indi- 
cator) for those who prefer a feather-weight 
holder with degree indicating device. Grips the 
lead like the jaws of a bulldog to prevent 
slipping or turning. One hand push-button con- 
trol reduces graphite stains. 


Imported CASTELL 9030 Lead — with the iden- 
tical graphite that made Castell wood pencil 
world famous. Usable in all standard holders, 
but a perfect mate with LOCKTITE. Also available 
in a kaleidoscope of colors. Packed in plastic 
tube, 12 leads each. 


AW.FABER:LASTELL 


NEWARK 3, N. J. 


Castell in Canada « Write Hughes Owens Co., Ltd., Montreai 


PREFERRED BY PROFESSIONALS 
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IN EVERY CIVILIZED COUNTRY ON EARTH. 
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TITTATM LTR Ss. PROGRESS IN HEAT TRANSFER EQUIPMENT 





NEW-DESIGN CONDENSERS 
SAVE SPACE AND EEDTA 


Steam generation of electricity has made tremen- 
dous progress in the last 25 years because of the 
ever-increasing efficiency of the equipment used. 

A power equipment manufacturer with many 
“firsts” to its credit, Yuba is continually design- 
ing, among other equipment, condensers with 
low head room to save much-needed space. This 
advancement is illustrated above in the photo- 
graph of a rectangular shape condenser for the 
Suwanee River Plant of the Florida Power Corp. 

A low pressure heater is installed between the 


YUBA HEAT TRANSFER DIVISION 


HONESDALE, PENNSYLVANIA 

NEW YORK SALES OFFICE: 530 FIFTH AVENUE 
REPRESENTATIVES IN PRINCIPAL CITIES 
Other Yuba Divisions 

Adsco Division, Buffalo, N. Y. 

California Stee! Products Division, Richmond, Calif. 

Yuba Manvfacturing Division, Benicia, Calif. 
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tube banks to further save plant space, as well as 
initial cost for foundation and piping. An addi- 
tional design feature of Yuba condensers is a 
de-aerating section within the condenser shell 
which eliminates the main plant de-aerating 
heater. Maintenance and downtime costs are 
reduced by welding tubes into tube sheets. 

For advanced condenser design, that will save 
space and money, consult the Yuba Heat Trans- 
fer Division, formerly the Heat Exchanger Divi- 
sion of The Lummus Co. 


STEAM SURFACE CONDENSERS 
EVAPORATORS 

STEAM JET REFRIGERATION 
STEAM JET AIR EJECTORS 
FEEDWATER HEATERS 
BAROMETRIC CONDENSERS 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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BOSTON; adds WW 
types and sizes to provide 


SPROCKETS and CHAIN 


in the full range required 
for drives from 


NOW — you can meet any drive need — light to heavy 
duty — with standardized roller, block, or ladder chain and 
sprockets OFF-THE-SHELF from your BOSTON GEAR 
DISTRIBUTOR — AT FACTORY PRICES. 


CHAIN DRIVES 


1/4” to 2” 
PITCH 


MEW CATALOG SC-3 


lists all new types and sizes, and all other Sprockets and Chain 

in the big BOSTON Gear line. Includes helpful engineering CALL 

data to simplify sprocket selection. For your copy, call your YOUR 

BOSTON Gear Distributor, or write Boston Gear Works. 

66 Hayward St., Quincy 71, Massachusetts. DISTRIBUTOR 


7124 “OFF-THE-SHELF” TRANSMISSION PRODUCTS FROM STOCK — AT FACTORY PRICES — ASK FOR CATALOG 
Stock Gears * Sprockets and Chain * Speed Reducers * Bearings * Pillow Blocks * Couplings 
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Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 


mmm, CTE 


When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...carbon ring glands specially made 
for vertical operation... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an almost indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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Here’s why Pangborn Dust Control boosts employee morale! 


The answer is in this book. You'll see why Pangborn and dry collectors means that one of these units can be 
Dust Control makes your employees happier, healthier, adapted with maximum effectiveness to any problem. 


more efficient in a dust-free plant. Why machinery life is Send for your copy of “Out of the Realm of Dust.” And 


remember: the Pangborn Engineer in your area will be 
: . ke off bis coat and go to work on your 
reclaim valuable material for salvage. Why y glad to ta >a $ 

: P 4 Be eo an problem at no obligation. PANGBORN CORP., 
improve community relations. 2200 Pangborn Blud., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equipment. 


lengthened, housekeeping costs reduced. Why you can 


Why Pangborn Dust Control? Because Pangborn 
offers the most efficient methods of dust collection on 
the market. Pangborn has spent 50 years dealing with Pangborn 
dust problems . . . experience that is incorporated in DUST 
CONTROLS 


every proposal. And Pangborn’s extensive line of wet 





win the fight against corrosion—with Alcoa Aluminum 


Chances are the staggering cost of corrosion is your most 
serious headache. If so, don’t overlook this important 
possibility: there is probably a known—and proved— 
economical aluminum answer to your most serious cor- 
rosion problem. Alcoa engineers can show it to you. 
Alcoa’s corrosion specialists have accumulated over 
1000 man-years’ experience applying aluminum to solve 
corrosion problems in the process industries. Their un- 


2 
gna) 
Ay 


“ALCOA THEATRE” 


Exciting Aaventure 
Alternate Monday Even 


ngs 


equaled experience has produced an immense fund of 
factual data on the behavior of aluminum with corrosive 
materials and in corrosive atmospheres. That data is at 
your service. 

Let Alcoa’s engineers show you how to win the fight 
against corrosion—with Alcoa® Aluminum. Outline your 
corrosion problems in a letter to ALUMINUM COMPANY OF 
AmgRIcA, 894-C Alcoa Building, Pittsburgh 19, Pa. 


Specify Alcoa Aluminum for 
corrosion-free Process Equipment 
Pipe & Tube 

Tanks, Containers, Trucks & Cars 
Plant Structures 


p ALCOA 9. _ 
ALUMINUM 
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1S THE FIRST NAME IN 


Cornthdlld Yrallly 


PIPE FITTINGS FOR 
NUCLEAR AND CONVENTIONAL 








18” alloy steel elbows 
with 3.9" wall for ex- 
tremely high pressure- 
temperature service. 


Heavy wall laterals 
closed impression die 
forged of Stainless Steel 
in a variety of sizes. 


Stainless Steel, heavy 


wall, reducing tee with 


extended 


run section. 


Stainless Steel Elbow with heavy wall 
and special radius for nuclear service. 


Seamless and welded rolled rings pro- 
duced in sizes to 20 feet in diameter . . . 
in rectangular and contour cross sections 

.in all forgeable material specifica- 
tions... to meet critical requirements of 
reactor installations. 


16" x 16" x 20” forged 
Chrome-Moly bull- 
head tee with special 
flow dividing throat 
section opposite the 
branch. 


Heat exchanger tube 
sheet of Stainless Steel. 
Forged weight — 4220 
pounds. 

















CUM 


teel Nozzle, drop 


forged and machined 

e ® to precision tolerances. 
YY) kg, Titanium pipe fittings 
produced for a number 


of critical piping instal- 
lations requiring posi- 
tive resistance to ex- 
tremely corrosive media. 







FOR NUCLEAR AND 
CONVENTIONAL POWER 
PIPING APPLICATIONS 





LADISH 
FITTINGS 
ARE USED IN THE 
ENTIRE FLEET OF 
NUCLEAR POWERED 
SUBMARINES 

















© NAUTILUS 
© SEAWOLF 
Ladish is widely recognized as a prime, dependable ero SO 
source for a broad range of special-purpose fittings and © SARGO 
, _ Largest closed impres- © SEA DRAGON 
forgings to meet unusual piping problems. mage forging vad © HALIBUT 
duced to date. Weight ® SKIPJACK 
. ; — 10,500 pounds... ...AND IN PROTOTYPE REACTOR SYSTEMS © TRITON 
The fittings shown here were developed in close 316 Stetaloss Steel. For FOR SURFACE SHIPS 
° ° ° e a ° use in modgern ower 
collaboration with the engineering staffs of firms pioneer- plants operating a. 
: F . . vated pressures and 
ing in the design of modern conventional power plants ielneniiecs snenih a: tnt -tnde + anes LADISH 
’ ' LOS ALAMOS © PADUCAH CONTROLLED 
and nuclear power installations. PI Sg oe yg Piscornsrsene 
SAVANNAH RIVER @ PORTSMOUTH ohne 
' : , NATIONAL REACTOR TEST STATION -£¢. 
Ladish has extensive experience and unequalled smupeemanent 6 sascunaven NUCLEAR 
facilities for forging, machining and testing ... small and REACTOR 
INSTALLATIONS 


large, simple and complex parts, in virtually every forge- 
able material . . . under precise metallurgical and manu- 


facturing controls. 





intricately shaped 
Stainless Steel heat ex- 
changer heads. Drop 
Forged and machined 
to close tolerances by 
Ladish. 





TO MARK PROGRESS 


LADISH CoO. 
CUDAHY (Milwaukee Suburb) WISCONSIN 
Serving the West Ladish Pacific Division, Ladish Co., Los Angeles, Calif. g 
Serving Canada Ladish Co. of Canada Ltd. Brantford, Ontario 
Complete Service in Contdllid Yualily Fittings 
O.D. 

























WELDING ASA & SCREWED and LONG TEMA & LARGE 
FITTINGS MSS SOCKET FITTINGS NECK FLANGES & 
FLANGES and UNIONS FLANGES ROLLED RINGS 














THESE AND OTHER FITTINGS ARE 
PRODUCED BY LADISH TO MEET THE 
UNUSUAL REQUIREMENTS OF MOD- 
ERN POWER GENERATION. 


PRODUCED TO OPTIMUM STANDARDS 
OF METALLURGICAL INTEGRITY AND 
MANUFACTURING QUALITY... 


Outstanding reliability . . . a distinguishing feature 
of Ladish fittings . . . is the direct result of a combi- 
nation of skilled craftsmen, Controlled Quality 
methods, unmatched laboratory and production 


facilities. 


Each step in production from initial verification 
of material analysis through final inspection is con- 
trolled by an extensive staff of quality-conscious 
metallurgists and engineers. 


This continuous painstaking control of produc- 
tion processes assures metallurgical integrity and 
conformity to specifications. 


PIPE FITTINGS 


CARBON STEELS ©* ALLOY STEELS © STAINLESS STEELS ¢ ALUMINUM 
TITANIUM @ INCONEL © AND WIDE RANGE OF FORGEABLE MATERIALS 


2A AUB 


IPS BUTT WELDING FITTINGS—!2” thru 42’’—Sch. 5S thru 4” walls 


bar. — 


TUBE O.D. WELDING FITTINGS—!2”’ thru 36’’—.049” thru .250” walls 


? 


ASA and MSS FLANGES—'2” thru 24’’—150 Ib. thru 2500 Ibs. 


LONG WELDING NECK FLANGES— 
1” thru 24’’—150 Ib. thru 2500 Ibs. 


2ast +.» aio 


SCREWED and SOCKET TYPE FITTINGS and UNIONS—'%” thru 4’’—150 Ib. and 2000 thru 6000 Ibs. 


ThE VOisSrst CO. 


CUDAHY (Milwaukee Suburb) WISCONSIN 
Serving the West: LADISH PACIFIC DIVISION, LADISH CO., Los Angeles, Calif. 
Serving Canada: LADISH CO. OF CANADA LTD., Brantford, Ontario 


Sales Offices: 
@ DENVER @ MILWAUKEE © PHILADELPHIA e SAN FRANCISCO 
e PITTSBURGH e SEATTLE 
e TORONTO 
© TULSA 


LARGE O.D. and TEMA FLANGES— 
Up to 20’ in diameter 


© AMARILLO @ CALGARY 
* ATLANTA @ CHARLOTTE @ HOUSTON e MONTREAL 
© BATON ROUGE e CHICAGO e LOS ANGELES @ NEW YORK e ST. LOUIS 
° BUFFALO e CLEVELAND @ MEXICO CITY e ODESSA e ST. PAUL 





“Buffalo” Type RR Pumps on boiler feed at a large auto plant 


“BUFFALO” =-THE PUMPS THAT DON’T MIND 
BEING IN HOT WATER AND UNDER PRESSURE! 


In selecting boiler feed pumps of both peak efficiency and 
year-after-year durability, under pressure, pick the make 
with the 80-year record for these characteristics — 
“Buffalo”. This long experience in designing 

and building centrifugal pumps for industry 

has resulted in present-day “Buffalo” 

Pumps with every feature for maximum 

delivery at least power input — and for 

continuous service with negligible 

maintenance. 


“Buffalo” Type RR two-stage and 

four-stage pumps have the typi- 

cally efficient, balanced “Buffalo” 

impellers — the oversize bearings Boiler feed pumps 
and shafts — the rugged casings with for pressures to 500 psi 
simply formed water passages and ; 


deep 8-ring stuffing boxes. Write for BUFFALO PUMPS 


Bulletin 980 and see why we say there’s no Dides-ot Gules Senne Gh, 


' 
better buy ! 148 MORTIMER STREET, BUFFALO, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL U M P FOR SVRERYT LIQUID 
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1500-ton hydraulic free-forging press in operation at one of the leading mills for specialty 
steels. Manipulator is at left, high-pressure water station at rear, scale remover chute at bottom. 


Because the new specialty alloy steels must be 


metallurgically perfect. . 


New alloys are coming into existence continually. Each 
is developed for unusual requirements—each has a differ- 
ent application. 

Advances in the missiles field and in nucleonics demand the 
newest methods to produce these high-quality alloys. Specific 
service conditions, such as temperature range, stresses, cor- 
rosion by gases and nuclear liquids, all call for special prop- 
erties—sometimes for unusual combinations of them. 

Loewy forging presses assure metallurgical perfection of the 
product. It is generally agreed in the trade that—as one of our 
customers put it—our presses “impart to special steels internal 
qualities never before achieved.” 


Loewy forging presses are designed for full accessibility of 
tooling, for easy supervision and maintenance. Fast closing, 
working and return speeds cut down idle time and prevent 


. Loewy forging presses 


heat loss in the workpiece. Strokes per minute for planishing 
are unsurpassed by any other type of forging equipment. 
Pressure, tonnage and speed can be varied within a wide 
range to suit special requirements. 


On Loewy presses, the machine parts exposed to the heat of 
the workpiece are protected and allow for thermal expansion. 
Heaviest eccentric loading is provided for. Any likelihood of 
fatigue failure is removed by careful design analysis. Loewy 
hydraulic forging presses have repeatedly proved that they 
outproduce hammers in working specialty alloy steels. 
Loewy designs and builds open and closed die forging presses 
ranging from the much publicized 50,000-ton-capacity giant 
st Wyman-Gordon to a 660-ton midget in the same shop. 
For information on how Loewy forging presses can solve your 
production problems, write us today, Dept. F-3. 


Loew y-Hydropress Division fe) 


BALDWIN :- LIMA: HRAMIUTON 


111 FIFTH AVENUE, NEW YORK 3S, N.Y. Rolling mills 


Hydraulic machinery ¢ Industrial engineering a 








FARVAL— Studies in 
Centralized Lubrication 
No. 218 


Farval lubrication 
first choice for 
Hill-Acme Upsetter 


UILDING peak performance into 

their machines is a point-of-pride 
with Hill-Acme. That’s why you'll find 
Farval lubrication systems on H-A 
machines such as this upsetter. 


When the going’s rugged, with 
shock, vibration and wear trying to 
take their toll, Farval continuously 
guards 59 vital bearings. . . continu- 
ously delivers measured amounts of 
lubricant at regular intervals. 


More and more, machine designers, 
engineers and production men are 
turning to Farval for the kind of lubri- 
cation that spells uninterrupted, main- 
tenance-free production. Let us tell 
you more. Write for Bulletin 26-S. The 
Farval Corporation, 3264 East 80th 
Street, Cleveland 4, Ohio. 


On this 14-inch Hill-Acme Upsetter, Farval’s timing 
cycle can easily be changed to conform with the 
service of the macnine. Amount of lubricant deliv- 
ered to each bearing is also adjustable. 


KEYS TO ADEQUATE LUBRICATION 


Wherever you see the sign of Farval— 
familiar valve manifolds, dual lubricant lines 
and central pumping station—you know a 
machine is being properly lubricated. 


Affiliate of The Cleveland Worm & Gear Company, 
industrial Worm Gearing. In Canada: Peacock Brothers Limited. 
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Aircraft control 


WHATEVER THE q@@2}. =" 
APPLICATION... si 


Hardened steel drive 
sprocket for lawnmower 


you can improve 
your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION 
FINISHED sot-ataning euide bearing 


PARTS 


GRAMIX precision finished parts are improving products in virtually every 
branch of industry. A pump manufacturer, for instance, may specify a gasoline 
pump rotor made of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet his individual require- 
ments. The GRAMIX parts are then die-pressed to exact shape, sintered under 
rigid control and finished to tolerances as close as .0005”. (This process, of 
course, costs far less than machining, forging or casting.) The manufacturer can 
expect the GRAMIX gasoline pump rotor to do a better job because a// GRAMIX 
parts are precision engineered and precision controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts fit specifications exactly. 
Parts may be impregnated with oil . . . to insure a longer life and a quieter opera- 
tion: if specified, the GRAMIX parts may be coined and work hardened, even 
prepared for plating. 


The rotor is only one of thousands of applications in which GRAMIX precision 
finished parts have proved to be ideal. Just a few of them are shown here, so 
consider the components of your products . . . there may be several that could 
be improved ... with GRAMIX! Products of powder metallurgy you can rely on. 


THE UNITED STATES 


GRAPHITAR® carson-crapuite * GRAMIX® powoceo meta parts * MEXICAN” crapnire prooucts * USG” srusues 
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Iron switch control 


Automotive compressor rotor 


infiltrated iron gear 
for lawnmower 


Packing gland follower used 
in hydraulic system 


Iron clutch segment 


Rotor for gasoline pump 

















Write today for factual Engineering Bulletin 
No. 21... we'll send your copy right along. 


Bronze rotor in high speed fueling unit 


X-253-1 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
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Still more power for DUKE POWER... 





and the fast-growing Southern economy 


! 
te 











DAN RIVER 


i suck 


ata 
CLIFFSIDE i 


SOUTH CAROLINA 


aw ee 


* 1,844,300 sq. ft. of C. H. Wheeler Surface Condensers are in use now 
or on order in the Duke Power System: 





Station No. of Condensers Total Sq. Ft. Condensing Surface 
ALLEN 4 oe 1001010) 
BUCK 5 246,300 
CLIFFSIDE 4 163,000 
DAN RIVER 2 195,000 
LEE 3 240,000 

/ 470,000 


RIVERBEND 
26 1,844,300 











It’s one of the south’s greatest private power expansion programs—and 
C.H. Wheeler of Philadelphia is playing a leading part in it. To date, 
Wheeler has installed or is building 26 Dual Bank Surface Condensers, 5 Low 
Level Jet Condensers and a vast quantity of other power plant equipment. 
On the left is the story in tabular and geographic form; on this page are 
typical installation photographs of Wheeler equipment at Duke. 


50-TON CIRCULATOR is one of 2 such pumps at Allen Plant 
Unit No. 1. It’s a 48” x 54” Pull-Out Type Vertical Mixed Flow 
Pump. Capacity is 46,000 gpm. Two more of these pumps are 
being installed at Allen Plant Unit No. 2. The Allen Plant is 
the first plant in the Duke Power System to use vertical con- 
densate pumps and circulating water pumps made by Wheeler. 


C. H. Wh 


19TH & LEHIGH AVENUE 


eeler Mfg. Co. 


Philadelphia 32, Pennsylvania 


AT DUKE POWER’S BUCK STATION are two C.H. Wheeler Dual 
Bank Surface Condensers with 75,000 sq. ft. of cooling area each. 
Wheeler Circulating Water Pumps are also in service at this 
Spencer, North Carolina Station. Other Surface Condensers at 
the Buck Station range in condensing area from 5000 sq. ft. 
(a house turbine unit) to 60,000 sq. ft. 


C.H. WHEELER'S TWO-STAGE TUBEJET® Air Ejector (above) shown 
at Duke Power’s Buck Station. These same type units have been 
used successfully at other power generating plants for over 30 
years, with only routine maintenance. First cost and installa- 
tion cost are low, installation is fast and operation simple. 


ONE OF TWO 7-STAGE SPLIT CYCLE 18” x 10” Vertical Con-° 
densate Pumps (left) for Duke Power’s Allen Plant Unit No. 1 
ready for test. Each unit is rated at 2000 gpm against a 620-ft. 
total dynamic head at 880 rpm. The first three stages operate 
as a unit at 225-ft. head; the other four stages of each Conden- 
sate Pump operate as a booster pump at head of 395 ft. 


Steam Condensers 
Vacuum Equipment 
Centrifugal, Axial & Mixed Flow Pumps 


Marine Auxiliary Machinery 


Nuclear Products 
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,.. to this helpful 
GUIDE AND DATA CHART 


Here’s a new Taylor Forge simplified 
Guide and Data Chart designed to make 
your job easier. And it’s yours for the asking. 


Everyone in your organization who is con- 
cerned with ordering or specifying welding 
fittings and flanges will want one of these 
charts. They’re helpful to engineers in pre- 
paring bills of material and requisitions. 
They’re invaluable to purchasing personnel 
in writing up orders and in checking requisi- 
tions. Other departments find them time 
savers in checking incoming material against 
packing lists or filling orders from ware- 
house stocks. They save time, prevent errors 

. even expedite shipments by helping 
prevent omission of needed information. 


So... be sure to ask for your Guide and 
Data Chart at once. Your local Taylor 
Forge Distributor has them and will send or 
deliver as many as you need. You can also 
get them from your Taylor Forge District 
Office or, if you prefer, use the coupon below. 


FORGE 


Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, Illinois 


Your new Guide and Data Chart should be very helpful. Please send me —— 


And ... while you’re at it, help yourself 
to all the other services available through 
the Taylor Forge Service Network. If you 
want the latest information on Codes and 
Standards . . . need quotations in a hurry 

. want order status information or engi- 
neering advice . . . whatever your piping 
problem may be, put the Taylor Forge or- 
ganization to work. You'll get fast results. 
For Taylor Forge Distributors, District 
Offices, Home Office and plants are linked 
together by telephone and Teletype system 

. a closely knit team of specialists always 
at your service. 


Taylor Forge & Pipe Works, P.O. Box 485, 
Chicago 90, Illinois. Plants at Carnegie, Pa., 
Gary, Ind., Houston,. Tex., Fontana, Calif., 
Hamilton, Ont., Canada. District Sales Offices: 
New York, Boston, Philadelphia, Pittsburgh, 
Atlanta, Chicago, Houston, Tulsa, Los Angeles, 
San Francisco, Seattle, Toronto, Calgary, 
Montreal. 


A'A =) Cob below annbetcd— 


and 


Forged Flanges 


_ copies without charge. 
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Wear Resistance is a common problem for 
designers, even when they’re using a durable ma- 
terial like steel. Of course, it is well known that you 
can increase the abrasion resistance of a given 
steel when you improve its hardness (and thus, its 
strength). But when you harden and strengthen a 
steel so that it will resist wear, you usually run 
into some complications. 

For instance, when we vary the wear resistance 
of steel, we also vary its other properties, and this 
causes problems for the designer or his metallurgi- 
cal adviser. Examples: hardness and strength can 
be developed in various ways—increase the carbon 
content, add alloying elements, cold work, heat 
treat. These methods vary in cost, and each has a 
different effect on hardness, strength, toughness, 
corrosion resistance, formability and weldability. 


: 


There is one steel with the best combination of 
properties for every design application, and you’re 
almost sure to find it in the vast range of USS 
Design Steels—whether Carbon, High Strength, 
Alloy or Stainless Steel. Here is the widest range 
of steels available, offered by a company that has 
produced well over a billion tons of steel. 

Of course, over-design must be avoided as rigor- 
ously as under-design, and designers must always 
walk the prickly path between poor product per- 
formance on one hand and high costs on the other. 
Somewhere among the many USS Design Steels 
there is the one best steel for the job. The final 
selection can best be made with the help of a 
skilled metallurgist—either on your staff or ours. 


(iss) United States Steel 











Lower Left—Problem: Blades on this earth dammer wore out after 
300 acres. Solution: Blades are now made from USS Man-TEen 
Steel, one of several USS Hicu Srrenctu Sree rs. Benefit: Blades 
now last over 1,000 acres for Gunning Mfg. Co., Lansford, N. D. 


Lower Middle—Problem. The new ‘‘Snow Hawg’’ rotary snow 


plow chews into ice, rock and frozen earth and throws it up to 
300 feet. A weldable, very strong steel was needed to withstand the 
punishment. Solution: Vital parts are made from USS ‘“T-1"’ Con- 
structional Alloy Steel. It can be field-welded, and remains strong 


and tough down to minus 50°F. Benefit: Outstanding performance, 
and chute liners of the ‘‘Snow Hawg’’ last two to three times longer. 
Lower Right —Problem: Chutes in a coal processing plant wore 
out prematurely due to abrasive action of coal and corrosion from 
acid water. Solution: Chutes made from USS Stainless Steel were 
installed. Benefit: New chutes outlast old ones seven to one. Atkins 
Coal Company, Frackville, Pa., estimates that a $900 investment in 
Stainless Steel chutes saved $30,000 

USS, MAN-TEN and “T-1" are registered trademarks of United States Steel 
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) on the load, either the 7,000 kW single shaft or the 25,000 kW non- 
regenerative cycle Brown Boveri Gas Turbine provide the answer to the rigid demands 
of peak load service. They can be put on the line in 20 minutes or less. 


Their on-the-job performance records—in over 60 power plants throughout the world— 
conclusively indicate not only economy of operation but sizeable savings in initial costs. 


If your problem is peak or base load service, it will pay you to investigate Brown Boveri 
Gas Turbines. 


BROWN BOVERI CORPORATION 


19 RECTOR STREET & NEW YORK 6, Mw. Y. 


Atlonta, Go. * Birmingham, Alo. * Boston, Mass. * Buffalo, N. Y. * Chicago, Ill. * Cleveland, O. * Dallas, Tex. « Denver, Colo. * Detroit, Mich 
Hamilton, O. * Jacksonville, Fla. * Kansas City, Mo. * Knoxville, Tenn. * Miami, Fla. * Minneapolis, Minn. * New Orleans, Lo. * New York, N. Y. 
Pasadena, Cal. * Pittsburgh, Pa. * Portland, Ore. * Roanoke, Va. * Son Francisco, Cal. * San Juan, P. R. * Syracuse, N. Y. * Tucson, Ariz. 
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The new $20,000,000 diisocyanates plant of the 
National Aniline Division, Allied Chemical & Dye 
Corp., at Moundsville,W.Va., is known for many 
engineering wonders, especially its miles of in- 
tricate piping. The photo above shows three 
ADSCO Corruflex anti-compression packless ex- 
pansion joints used to secure satisfactory piping 
connections between the main piping and three 
pumps. 

If rigid piping had been used to connect the 
three pumps to the 18-inch main feeder, the 
piping soon would have been twisted and over- 
stressed by the growth of the main feeder when 





ADSCO DIVISION 


20 MILBURN STREET 


BUFFALO 12, NEW YORK 
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ADSCO CORRUFLEX EXPANSION JOINTS SOLVED 
A PIPING PROBLEM FOR NATIONAL ANILINE 


hot process liquid was pumped through ict. 
National Aniline engineers, in consultation with 
ADSCO engineers, decided to use the anti-com- 
pression joints shown in the photo. These are 
deflected laterally with minimum strain on the 
connecting piping and pumps as the main feeder 
expands or contracts. Also, the joints absorb 
vibration of the pumps and motors. 

For efficient, right-working pipe line arrange- 
ments, use ADSCO Corruflex expansion joints. 
Packless, they require no maintenance. Sizes, 3” 
to 54”; for temperatures to 1600 F and pressures 
to 300 psi. 


REMEMBER! Use ADSCO Expansion Joints instead of Pipe Bends because of these advantages: 
1. Less Heat Loss 2. Less Pressure Drop 3. Less Space 4. Less Cost 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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One of several Clarage 
Type XL Fans used in this 
application. Fan equipped 
with stainless steel wheel 
and V-belt driven from a 
hydraulic coupling. 








Clarage Fans have what it takes 


for this tough exhaust assignment in 
the production of titanium dioxide 


Exhausting 800° F gases from rotary calciners through scrubber 
units and electrical precipitators to the atmosphere. 


That’s the demanding task this large chemical manufacturer gave 
Clarage Type XL Fans. 

What kind of a job evaluation does Clarage receive? Several 
repeat orders furnish the answer. In fact, three additional Clarage 
Fans will soon be installed in a major expansion at this plant. 


You, too, will find it pays dividends to choose the fan name of 
quality — Clarage. Call us in for capable assistance on your next 
requirements in the air handling and conditioning field. It’s char- 
acteristic of Clarage equipment to prove out successfully no matter 
how exacting the application. CLARAGE FAN COMPANY, 


Kalamazoo, Michigan. 


LARAGE 3 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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For positive, accurate speed control 


oe there’s nothing like P.1.V. 


From maximum to § minimum settings 


yo from top speed to mini- 

mum speed with no steps, no 
stops in between. That’s Link-Belt 
P.I.V.—the only chain-driven vari- 
able speed drive. Teeth—not ten- 
sion—permit instant ratio changes 
with no loss of speed, regardless of 
load conditions. 

Slippage? Not a chance—P.I.V.’s 
chain-to-wheel grip is positive as a 
gear. In fact, this is industry’s most 
accurate, most reliable mechanical 
variable speed drive. 

Your Link-Belt office or author- 
ized stock-carrying distributor has 
Book 2274 on P.I.V. drives from 
¥Y2 to 25 hp. Refer to the yellow 
pages of your local phone directory 
under Power Transmission Equip- 
ment. 


4 


HOW P.I.V. WORKS. Exclusive self- 
tooth-forming chain of P.I.V. consists 
of packs of free-sliding steel slats 
which serve as teeth. Chain grips bev- 
eled grooves on pairs of conical wheels 
located on input and output shafts. 
Speeds are changed by varying the 
effective diameters of the wheels, as 
shown at left. 


ot d LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 

ad X Chicago 1. To Serve Industry There Are Link-Belt 

= Ee Plants, Sales Offices, Stock Carrying Factory Branch 

1 “i Stores and Distributors in All Principal Cities. Export 

NO Office: New York 7; Canada, Scarboro (Toronto 13); 

Australia, Marrickville, N.S.W.; South Africa, Springs. 

+ . VARIABLE SPEED DRIVE Representatives Throughout the World. 14.813 
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Bliss Specifies Ductile Cast Iron Gears for presses used 
to form sheet steel for the auto industry. Bliss 


Lib cehamtne oe 
# 


uses ductile cast iron for at least 10 other parts 
in top drive presses — 16 in under drive presses. 


Ductile cast iron gears prove their 
economy in Bliss metal-working presses 


The gears, illustrated above, are typical of the 
many ductile cast iron gears used by E. W. Bliss 
Co. of Canton, Ohio, for their heavy metal-working 
presses. 

For 30” to 108” gears, ductile iron has provided 
outstanding service. It gives Bliss the best combina- 
tion of properties: high strength, good castability, 
good wear resistance and excellent machinability. 
All this at moderate cost. 

In this gear application, 80-60-03 grade ductile 
provides a yield strength of 60,000 psi — more than 
enough to meet the stresses developed in producing 
300- to 4000-ton platen loads. 


ductile iron... the cast iron that can be twisted and bent 
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These ductile iron gears heat-treated to 208 
srinell — work well with the 8640 (Ni-Cr-Mo) 
pinions, assuring top-notch wear resistance. Bliss 
reports, “not a single ductile iron gear replaced 
since ductile iron was first specified.” 

Take advantage of the economy of ductile cast 
iron for your equipment. For many applications — 
cylinders, pressure vessels, pistons and the like — 
ductile iron outperforms conventional materials. 
Cuts production time. Behaves better in the shop. 
Saves time and money. 


For complete information write for “Ductile 
Iron — the Cast Iron that Can Be Bent.” 


The INTERNATIONAL NICKEL COMPANY, inc. 
67 Wall Street, New York 5, N. Y. 
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Tue work at this conference . . .‘‘will help the technologists of the United 
States maintain the prestige of our country in the cold-war era in which we live. 
The technological side of ASME life which you are fostering here certainly con- 
stitutes the hard central core of the reason for the existence of ASME."’ So 
stated James N. Landis, ASME President, as he opened the working sessions for 
the Fifth Technology Executives Conference, held January 5~7, 1958, at Arden 
House in Harriman, N. Y. 

Purpose of the conference, as in the past, was to discuss problems confronting 
the Board on Technology and the Professional Divisions, Meetings, Publica- 
tions, and Research Committees, and to provide guidance to committee members 
for their use during the year in carrying out the policies and aims of the Society. 

These Conferences, conducted in a strictly informal atmosphere, have proved 
to be highly successful. The participants were free to discuss any and all opera- 
tions of the Society—criticize procedures and policies, suggest means of im- 
provement. New members of the various committees find these Conferences a 
practical way in which to obtain a working knowledge of the ‘“‘hows,"’ ‘‘whys,”’ 
and ‘‘whens"’ of the functions of the various committees under the Board on 


Technology. 
Here are some items of interest that were brought out during the Conference: 


The Research Executive Committee pointed out that ASME does not engage in 
proprietary-type research nor in straight development work of particular interest 
toone company. Likewise, it is not in a position to support fundamental research 
along pure science lines. Rather, the research which ASME sponsors could be 
more aptly termed ‘*background”’ research, which is of such a nature as to fill in 
the voids and gaps in the technology of various areas of mechanical engineering 

The Publications Committee, in its presentation, introduced a revised version of 
the ASME papers review report. In question-and-answer form, the new report is 
designed to permit better evaluation of the quality of papers to be presented and 
published. 

Changes in the advance multilithed pamphlet papers for meetings were also 
outlined. The end result is a two-column saddle-stitched format which should 
greatly enhance the prestige of pamphlet papers as “‘permanent’’ publications. 

The importance of meeting deadline dates for meetings was again stressed. 
There are now three dates (staggered) for each meeting. 

The Professional Divisions Committee introduced the new Professional Divisions 
Manual, MS-11. This manual is a practical working guide for nearly any problem 
which may confront a Division. 

An ideal technical meeting was proposed by the Meetings Cofmmittee., Such a 
meeting should include the following seven criteria: (1) High-quality, carefully 
selected, and conscientiously reviewed technical papers; (2) a convenient meeting 
location; (3) anonconflicting meeting date; (4) advance publicity; (5) advance 
publication of papers; (6) adequate meeting space; and (7) a proper program 
balance of technical papers, social events, inspection trips, and lectures. 

In addition, there were a discussion and evaluation of the Annual Meeting and a 
session on Division Conference planning. 


Details on the foregoing points appear in this month’s ‘ASME News’’ and 
should prove interesting and informative reading for both ASME committee- 
men and ASME members in general. It is through planning conferences such 
as these and the persevering work of the Society’s countless committees that the 
technical life of ASME will continue to flourish—not only for the benefit of 
members but for the entire engineering profession.—J. J. Jaklitsch, Jr. 
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RELIMINARY testing at Shippingport, Pa., began 
Dec. 1, 1956, with a check of the 138-kv switchyard and 
the 2400-volt station service transformers and buses. It 
concluded when the station demonstrated its ability to 
carry load successfully without pending construction 
adjustment. Preliminary testing was in four phases: 

1 The first phase, inspection and checking of equipment, 
insured that the equipment had been installed properly and 
could be operated safely 

2 The second phase, precritical system testing, determined 
that the various systems upon which the core is dependent will 
operate in accordance with design, chec ked the integrity of the 
systems and and provided valuable operational 
data 


equipment, 


Contributed by the Power Division and presented at a joint session 
of the Power and Nuclear Engineering Divisions at the Semi-Annual 
Meeting, San Francisco, Calif., June 9-13, 1957, of THe American 
Society or Mecnanicat Enoingers. Condensed from ASME Paper 
No. 57—SA-55, originally entitled “‘ Preliminary Operation Shipping- 
port Atomic Power Station.” 
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How preliminary 
testing was organized 

and carried out, before the 
Shippingport Atomic Power 
Plant went critical. 

There are four phases 

to the program: Inspection 
and checking; precritical 
system testing; initial 
critical testing; and 

initial power operation. 
This paper discusses only the 


first two. 


TA] -Preliminary 
lesting 


By E. M. Parrish, Mem. ASME 





General Superintendent, 
Power Stations Department, 
Duquesne Light Company, 
Pittsburgh, Pa. 


initial critical testing, determined that 
and provided the 


3 The third phase, 
the reactor core could be operated safely, 
necessary data to prove the various tore calculations 

4 The fourth phase, initial power operation, 
that the station was capable of carrying load 


determined 


This paper is confined to the first two phases. 


Responsibilities 


The responsibilities for preliminary testing were 
identical to those for the design and erection of the 
station: 


1 The Atomic Energy Commission, with the Atomic Power 
Division of the Westinghouse Electric Corporation acting as 
agent, was primarily responsible for all checking and testing 
in the reactor plant. They ascertained that the equipment 
was installed properly and that the test and check-out pro 
cedures followed during this period were safe and proper. 
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2 The Duquesne Light Company's Engineering and Con- 
struction Division had the same responsibility in regard to 
turbine-generator plant equipment 

3 The Duquesne Light Company's Power Stations Depart- 
ment was responsible for providing trained start-up crews and 
test personnel for the entire station. They formulated all 
operating and testing procedures, and in conjunction with the 
design and construction groups, both Westinghouse and 
Duquesne Light determined before operation began that the 
equipment was installed properly and was safe to operate 
The personnel assigned to the start-up crew and the test organi- 
zation were those who were also charged with the operation 
and testing of the station after start-up 

4 The representatives of the various equipment suppliers 
bore the same responsibility as their counterparts in any new 
power station. Working with the start-up crew and the 
design and construction groups, they determined that the 
equipment was properly installed and gave aid and assistance 


in checking the equipment 


Phase I—Initial Inspections and Checks 


The actual work performed during the first phase 
consisted of two separate types. The first, performed by 
the construction groups aa observed by the operating 
personnel, consisted of inspections and checks to insure 
proper and complete installation. These included such 
items as clearance checks, lubrication check, valve and 
circuit-breaker operational checks, meggering, phase 
checking and control, relay, and instrument calibration. 
The operating crew performed the remaining work 
during this phase fades the observation of the con- 
struction groups. This work consisted of bus energizing, 
motor rotation, leak tests, and trial operations. Each 
item of equipment in the station was checked individu- 
ally. The more important the equipment, the more 
extensive the checking. 

Phase I work was performed, for the most part, on an 
informa] basis from a test standpoint; however, a rigor- 
ously controlled procedure was followed to insure 
equipment and personnel safety. This procedure con- 
sisted of two parts: A clearance routine was designed to 
aap 088 personnel safety; test open disconnects, circuit 
sreakers, and closed valves which prevent operation or 


energizing, and any other equipment which possibly 
could be connected to the equipment or system about to 


be operated. 
A start-up sheet consisted of a check-off list for the 
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safety of each system to be checked betore energizing, 
and a continuing record of the status of the work. 

No unit or system could be energized or eo until 
the start-up sheet and clearance routine had been prop- 
erly completed. Any deficiencies which materialized 
were corrected before proceeding with Phase II. 


Phase Il—Precritical Systems Testing 


The tests performed during this phase were of three 
types: equipment-acceptance tests, system-performance 
tests, and system-operation tests. The first type of test, 
which included such items as pump performance, heat- 
exchanger performance, and similar tests, determined 
that the various units of equipment met the manu- 
facturer’s guarantee; the second determined that the 
various units of equipment comprising a system oper- 
ated as designed; and the third provided information 
such as system response times, and so on, from which 
operating techniques could be developed. The latter 
type of test also provided information on equipment 
reliability. 

The extent to which the station could be tested during 
the second phase was quite extensive. Essentially, the 
only turbine-generator plant items which could not be 
checked completely were those requiring steam for 
turbine operation such as the turbine-generator proper, 
the condensate system, and the boiler-feed system. 
The reactor plant could be tested almost in its entirety. 
A device which simulated the pressure drop of the core 
was placed in the reactor vessel to permit operation of 
the coolant pumps. By utilizing the pressurizer heaters 
and the heat loss of the reactor-coolant pumps, it was 
possible to raise the reactor coolant and associated sys- 
tems to rated temperature and pressure, thus permitting 
many aspects of power operation to be simulated. With 
these systems at operating conditions, it was also possible 
to test the reactor plant auxiliary systems under condi- 
tions approaching actual operation. During this period, 
final adjustments were made to the various instrument 
and control systems. 

The testing during this phase was handled on a forma! 
basis with test procedures specially prepared by the 
station test personnel, in accordance with test descrip- 
tions prepared by the respective design organizations 
responsible for preliminary testing. In a few instances 
where special procedures were not provided, ASME 
test codes were used. The handling of a specific test 
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from test description to test report consisted of the 
following steps: (4) Inspection and checking of equip- 
ment as installed; (6) precritical system testing; (c) 
initial critical testing; (d) initial power operation. A 
reactor plant test is used as anexample. Essentially, the 
same procedure applied for turbine-generator plant tests. 


Testing Program Procedure 


1 A test description prepared by the Westinghouse Atomic 
Power Division stated the purpose of the test, the prerequisite 
equipment, the station conditions required for the test, the 
information desired, and, in some instances, the predicted 
results 

2 The test procedure prepared from this listed the opera- 
tions required to meet the test conditions in detail, the op- 
erations required during the test, the data to be taken, the 
necessary data sheets, and the frequency of tabulation 

3 The test procedures were forwarded to Westinghouse for 
review and comment. The procedure with comments was 
then reviewed by the joint test group, described later, which 
had final approval 

4 The test was performed by the test organization with 
Westinghouse and Atomic Energy Commission personnel and 
the joint test group observing when necessary 

5 The test results were compiled by the test organization 
and were forwarded to the joint test group which performed a 
preliminary evaluation. This evaluation consisted of a review 
of the test results to determine that they were valid and con- 
stituted a successful completion of the test as described in the 
test description 

6 The joint test group then forwarded the test results and 
the preliminary evaluation to the Westinghouse design group 
where a fina] evaluation was made, if deemed necessary 

After the final evaluation was made, the station test 
organization prepared a test report if justified by the results of 
the test 


Joint Test Group 

The joint test group was a co-ordinating organization 
formed in June, 1956, with representatives of all groups 
involved in the testing. The construction group repre- 
sentation was withdrawn as the work progressed. 
In addition to the review, approval, and evaluation 
duties, the group was charged with the task of preparing 
and administering the over-all testing sidatiede and 
insuring that the shift from construction to operation 
was accomplished as smoothly as possible. 
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Outline of a Typical Phase Il Test 


The details of testing are best shown by a description 
of the reactor-component cooling-water system test 
which was chosen, since many conventional stations are 
provided with a similar system 

The system, shown schematically in Fig. 1, consists of 
an expansion tank, two component cooling-water pumps. 
a cooler, piping, and the necessary instrumentation and 
controls such as thermometers, pressure gages, flow- 
meters, and flow-control valves. The piping system 
consists of a supply header, a return header, and con- 
nections from the omponents receiving cooling water 
to the supply and return headers. The system services 
two nonregenerative heat exchangers in the coolant- 
purification system, four main coolant pumps, the air 
compressor in the valve-operating system, the neutron 
shield tank, the thirty-two control-rod drive motors, 
the coolers in the failed-element-detection-and-location 
system, and six canned-type motor pumps used as dis- 
charge pumps for the flash and blowoff tanks and as 
recirculation pumps for the failed-element-detection- 
and-location system. The heat absorbed from the com 
ponents is transferred to river water from the turbo- 
generator circulating-water system in the coolers 

This system was chosen as being typical of many 
others and covers many of the items common to them. 
As is the case with all of the systems tests, this test was 
performed to oan the integrity of the entire system and 
to test the individual components in order to assure that 
the operation was as designed. The test of this system 
was divided into four sections, each section intended to 
cover one phase of the complete test. 

In the first section, the expansion tank, component 
cooling-water pumps, cooler, and supply and return 
headers were completely filled with water and hydro- 
statically tested, using a hand pump. At the same time, 
the pressure was increased in order to test and set the 
relief valves. The level indicator and alarms on the 
expansion tank were tested and adjusted as necessary to 
provide for satisfactory operation. During the test, 
data were observed and recorded, including the hydro- 
Static test pressure, comments on the location of any 
leaks and the repairs made, the relieving pressure of the 
relief valves, and the high and low-level-alarm set 
points for the expansion tank. 

In the second section of the test, corrosion inhibitor 
was added to and thoroughly mixed with the system 
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water. Following the initial addition of this inhibitor, 
the concentration was determined weekly for a 2-month 
period. Any change in the concentration of this in- 
hibitor indicated a plating action, and the concentration 
was then re-established by the addition of inhibitor to the 
system. ; 

As each of the components in this system was installed, 
the piping loop from the supply header through the 
component to the return beset was filled and hydro- 
statically tested as a part of the third section of the test. 
Included with the hydrostatic test was a test of any 
relief valves in the loop. Also, as a part of this section, 
the instrumentation and controls were observed for satis- 
factory operation, performance tests were made of the 
component cooling-water pumps, and when all the 
individual cooling loops through the various com- 
ponents were complete, the flow through the individual 
components was adjusted to a predetermined value by 
setting the flow-control valves in all loops. The data 
recorded for this section of the test included the same 
items recorded in the first section, such as hydrostatic 
test pressure, comments on the location of leaks and 
repairs made, relief-valve settings; in addition to these 
items, the head and capacity information for the com- 
ponent cooling-water pumps and the flow rate through 
each component loop were recorded. 

In the fourth and final section of the test, the cooling- 
water conditions for each component served by the 
system, operating under normal plant conditions, were 
determined. During this section of the test the en- 
tire system was observed as a single unit and a heat 
balance obtained for the cooler. The data recorded 
included cooling-water pressure, temperature, and flow 
to each component and the component temperature. 
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The river-water temperature and pressure, and the com- 
ponent cooling-water temperature and pressure entering 
and leaving the cooler also were recorded. 

The completion of these four sections of this one test 
established the satisfactory operation of the system. 
In a conventional power station by way of comparison, 
many of the same tests are made but on a less formalized 
basis. Normally, in the conventional power station, the 
system would be placed in service initially by the opera- 
tors who would observe, generally, the cooling-water 
flow, temperatures, and pressures, and would assure 
themselves that the system is operating satisfactorily. 
In most cases, no further test would be conducted unless 
there was some evidence of system malfunction. 


Staffing 


The magnitude of the preliminary operating program 
at Shippingport, as compared to that of a conventional 
station, is reflected in the number of personnel involved 
prior to start-up. This is illustrated graphically in 
Fig. 5 which presents a comparison of the personnel 
assigned to a conventional station of the Duquesne 
Light Company and those assigned to the Shippingport 
Station at various intervals prior to start-up. 

The preparation for the preliminary operation of 
Shippingport began approximately 20 months prior to 
start-up when two men, as shown by the solid line, 
began the preparation of test descriptions for the turbine- 
generator plant. This group was increased to eight men 
during the next three months when the preparation of 
test procedures began. The first personnel were assigned 
to the station proper 15 months prior to start-up, and 
during the thirteenth month, when preliminary opera- 
tion actually began, the group was increased to 42 men 
including the station guards. During the preliminary 
operating period, the group was increased to the station 
total of 128 persons. The cross-hatched section repre- 
sents a similar period during the start-up of a con- 
ventional station. The difference between the solid 
and broken lines represents the personnel involved in 
training programs during this period. 

The contribution of the personnel of the Atomic 
Energy Commission, the Westinghouse Atomic Power 
Division, the various equipment suppliers, and the 
construction forces during testing is not shown by this 
presentation. These groups aided and continue to aid 
tremendously in the work. The Atomic Energy Com- 
mission and Westinghouse assigned personnel full time 
to the station to observe and assist in the start-up. 


Summary 
The magnitude of testing during Phases I and II of 


preliminary operation was dictated by several factors. 
The one of major importance was the desire to learn as 
much as possible about the reactor plant prior to insert- 
ing the reactor core. Since the equipment, although 
similar to that in other installations, had not had 
previous application in power-station work, it was 
necessary to extract all possible information from the 
plant in order that the core could be inserted with 
definite assurance that the operation of the various 
systems could be performed safely and satisfactorily. 
In line with this requirement, it also was necessary to 
familiarize the operator thoroughly with the various 
systems and their operation. 
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We begin our careers as “specialists” 


in a particular line of work, 
but soon assume some of the responsibilities of 
With this change there must be a 
growth in attitudes and objectives. 


management. 


The Job of the 
SPECIALIST in 


While many of its skills can be learned, 


management is a way of life 
based on inner convictions, a concept of 


MANAGEMENT 


service, and a genuine appreciation 


of those with whom we work. 


A. 3OME TIME cach of us is called on to make 
a transition from worker to manager. Rare indeed today 
is the man who graduates from college and successfully 
works himself from the top down. Our first job, what- 
ever it may have been, was to fill a particular niche, doa 
specific task or job. We were specialists if for no other 
reason than because we were not expert ineverything. But 
if we expect to grow in stature—in value to society, or 
to sadiaines or our family—we must broaden our hori- 
zons. We must learn to work well with people. And 
as these people become those for whose work we are held 
accountable, we must begin to be less the ‘‘specialist’’ 
and more a ‘‘generalist."’ 

Many companies, or divisions, or even departments are 
“sales-oriented,"’ or ‘‘production-minded,"’ or ‘‘design- 
conscious.’ Invariably this is because the top man was, 
himself, formerly sales-manager, production vice-presi- 
dent, or inventor, or chief engineer. Consequently, the 
whole organization is slanted toward that specialty. It 
is an allinee of reluctance to let go of the reins of a 
former job, a resistance to admitting that someone else 
can do the job just as well. 

To those who find it difficult to delegate responsibility 
and authority for the job which was formerly their 
specialty, Lawrence Appley once said that a person 
who can devote full time to a job can do it better than 
another, who may be more competent, but who can only 
devote part time to it. It is often necessary, particularly 
in a small organization, for people to wear many hats. 
But, be sure to take off your specialist’s hat while the 
manager's hat is on. No one looks so ridiculous as he 
who tries to wear two hats at the same time. 


Management Is a Profession 


Anyone who is responsible for getting things done 
through the efforts of others is a ‘‘manager,’’ whether the 
job is a line responsibility in a staff department or that 
of a staff specialist. There is only one basic difference 


Contributed by the Management ‘Division and presented at the 
Annual Meeting, New York, N. Y., Dec. 1-6, 1957, of Tuz American 
Society or Mecnanicat Enorneers. Condensed from Paper No. 57— 


A-252. 
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By Carl A. Beck, President, 


Charles Beck Machine Corporation, 
King of Prussia, Pa. 


between line and staff functions: The line says, ‘Do it’’; 
the staff says, ‘‘When you do it, do it this way.’’ And if 
management is truly the art of getting things done 
through people, then sometimes the staff man must be 
a much better manager than the line executive. 

Management is a science. It has proven formulas and 
accepted procedures. Like other professions, it has its 
codes of ethics, a fund of experience, and a set of tools. 
It requires study to become and remain a successful 
manager. And like other professions, it requires skills 
skills which can be learned, skills which can identify 
successful managers. But it is also an art, because it in- 
volves working with people, and human relations will 
never be reduced to an exact science. What we can learn, 
however, is to use a systematic and orderly approach 
to human relations problems. We can learn to utilize 
the tools of management; that is, forecasts, plans, budgets, 
standards, organization structure, audits, incentives, con- 
trols, and many others. We can learn the skills of man- 
agement; such as, selecting people, materials, equip- 
ment; or reviewing and appraising, decision-making, 
planning, organizing, co-ordinating, and so on. These 
things may help us to “‘get ahead,"’ but which direction 
is forward? 


Objective 

Have you ever asked yourself: Why are you in 
business? Why are you holding the job you now have? 
Where do you want to be five, ten, twenty years from 
now? What are your personal long-range objectives? 
You can’t think about such things very long or seriously 
before you are faced with some pretty broad problems: 
Why are we here? Why this little ball of sod called 
““earth’’? And then maybe you admit a ‘great unknowa- 
ble,’’ the existence of some supreme being—call him 
what you will. My own personal philosophy of life 
won't be inflicted on you, but let me remind you that 
a philosophy of life must precede your business phi- 
losophy. On such foundations are built company creeds 
and management creeds. 

Once you have a broad over-all objective, how do you 
get there? You must begin to formulate some shorter- 
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range, more concrete objectives as a means of reaching 
the longer-range ones. If it is an organization we're 
talking about, what are its purposes? What does it do 
ormake? What is its product or service? Whom should 
it serve? What service should it render? Such questions 
could be asked by a division vice-president, department 
ss or section chief, as well as by a company 
president. Only when our purpose, our objectives, are 
clearly defined—and set down in writing—are we really 
prepared to plan and to organize to reach these objec- 
tives. In any undertaking, no matter how large or how 
small, it is folly to try to go somewhere before you know 
where you want to go. 

This is the basis for policy, and the line of demarcation 


between objectives and policies is admittedly very. 
But you must come to some determination as to' 


vague. 
what you want for your share of the market, or do you 
really want the jobs of your employees to have meaning 
and dignity? What is your stand on labor relations, as 
well as on employee relations? What should be your 
policy on participation in community endeavors, by 
yourself and by your employees? 


Participation 


If the word ‘‘objective’’ could be called the first key to 
good management, the second should be ‘‘participation."’ 
It may be participation in setting an objective, or as- 
sistance in planning action, or in determining policy or 
procedure. Underlying this concept of participation is 
the realization that people like to belong—they want 
to have a voice in those matters affecting them. If 
you have ever experienced a ‘‘brainstorming”’ session you 
know that two or more people together can create more 


than the sum of their individual thoughts. Participation 
is what Herbert Carey some years ago, aptly named 


“consultative supervision."’ The man doing the job 
probably knows more about the job, how it should be 
done, and how it is being done, than anyone else—be- 
cause he’s doing it! Yet, how often do we consult with 
him in making decisions about his job? 

You may be thinking: “‘That’s for the boss, not me!’ 
But, if your beliefs and philosophy are not in accord 
with your company’s management creed, then both you 
and the organization will suffer as long as such conflict 
exists. To his men, the foreman is the “‘president’’ of 
the company. He is the man who sets the tone of the de- 
partment, interprets company policy, and is the first 
line of company communication. The way he treats his 
subordinates, the way he implements company policy, 
sets the personality of the company and determines how 
the entire organization is judged. If the foreman has 
had a voice in making policy, the employees’ concept of 
the company may be valid. If his opinions differ from 
top management's, there is an automatic block to com- 
munication. 

One of the most valuable by-products of participation 
is the ready acceptance of a plan or decision by those who 
participated in creating it. Even when a decision may 
be contrary to our own convictions, we accept it more 
readily if we know our opinions were head, and ade- 
quately considered. Real participation sets company 
climate in which people can grow and develop. 


Communication 


The third key word in management is ‘“‘Communica- 
tion."’ Communication is not only what we say or 
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write. It’s what we do—or don’t do. It’s the way we 
talk, the way we walk, the way we look, or the way 
we shake hands! It may be the raising of an eyebrow, or 
an impatient tapping of the foot. 

A man who is a manager, or any kind of a supervisor, 
is under constant surveillance. He must be aware of his 
aspect, since he is always communicating to his subor- 
dinates, his superiors, and to all those about him— 
whether he wants to or not! Frequently the written or 
spoken communication must be so lucid that it counteracts 
erroneous impressions conveyed by some other means. 
Yet if our creed, our philosophy, and our convictions 
are sound and sincere, so also will be our actions. 

Good communication may or may not be a science, but 
it is most assuredly an art and a skill. It is the life blood 
of any organization. It is management's most important 
tool, because it motivates people to do their job, to make 
their own contribution. 

Little of what has been stated can be called novel or 
original, except possibly the check list of key words of 
good management—objective, participation, communi- 
cation. And yet as we grow aware of our management 
responsibilities, of our obligation to encourage the de- 
velopment of those under us to their fullest potential, we 
know that management is not a “‘gimmick’’ or check 
list. Management is a way of life. It is based on well 
thought-out philosophies and inner convictions. It 
must embody the concept of service, on our Own part as 
well as in oursubordinates. Above all, a manager must 
have humility, whatever other qualifications he may 
possess. 


Conclusion 


In the past two decades, the job of management has 
undergone a striking change in concept. Today’s suc- 
cessful manager is a professional man. Management has 
its code of ethics, its scientific approach, its own tools 
and formulas, its skills which can be learned and de- 
veloped. It requires skill because it is the art of working 
with people, of motivating people to maximize their con- 
tribution to the common goal through the development of 
themselves and the people under them. Like any pro- 
fession, successful management requires continuous study. 
What was once “‘by guess and by gosh’’ management by 
the ‘‘seat-of-the-pants'’ has given way to the systematic 
and orderly approach. 

Today the successful specialist no longer locks himself 
in his ivory tower. His value instead is judged by his 
ability to get things done. As he grows in stature and 
competence, he must lean more heavily on those about 
him, and in turn be ready to give them his counsel and 
assistance. The job today is too big for him to do 
alone. He must get the job done through other people. 
He must broaden his horizons beyond his own specialty, 
and begin to learn the tools, the skills, and the art of the 
management profession. He becomes acutely aware of 
the potentials of those for whose work he is held ac- 
countable, and he begins to realize that only by their 
progress and growth are his own responsibilities being 
met 

In short, he comes to learn that, truly: Management is 
not the direction of things—It is the development of 


people! 
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Control of 15,000-Psi Well 


Tue number of deep wells drilled by the petroleum in- 
dustry each year has been increasing, and new depth 
records are being established nearly every year. The 
first well was drilled below 10,000 ft in 1931. By 1956, 
2635 wells were drilled below that depth and a record of 
22,570 ft had been reached. It has been predicted? that 
the number of wells 16,000 ft and deeper, to be drilled 
during the next decade in the California and Gulf Coast 
regions, will increase from about 70 to about 330 a year. 

Experience has shown that the deeper the drilling, the 
higher the bottom-hole pressure will be. In the Gulf 
Coast area, deeper wells also frequently encounter so- 
called abnormal-pressure formations, with the degree of 
abnormality increasing with depth. Wells being drilled 
below 12,000 to 14,000 ft in areas where maximum ab- 
normal bottom-hole pressures are likely to be present 
may be completed with surface pressures exceeding 10,000 
psi. Asa consequence, it seems logical to conclude that 
the need for 15,000-psi equipment will increase with 
deeper drilling. 


1 By C. A. Dunlop and T. V. Miller, Humble Oil & Refining Com- 
pany, Houston, Texas. Condensed from ASME Paper No. 57—Pet-25 

2C. E. Reistle, Jr., in a talk before a local section meeting of the 
American Institute of Mining, Metallurgical, and Petroleum Engineers, 
stated as to the probability of production at great depths, that good 
porosity below 20,000 ft has already been proved and there seems to be 
no good reason why it should not continue below this level. 


Experimental Development 


In THE experimental development work leading to the 
issuance of the American Association of Well Head 
Equipment Manufacturers’ Standard No. 6, ““AWHEM 
Specification for Ring-Joint Flanges for Drilling and 
Production Service for 15,000-Psi Working Pressure,’” a 
preliminary effort by the Design Group resulted in 
flanged connections that were completely out of reason 
in size and weight. Since these design procedures were 
taken from a standard work,® the Standardization Com- 
mittee decided that a closer investigation of design fac- 
tors was warranted. As a preliminary to actual design 
the first phase of the experimental work was initiated. 

5 By R. C. Brooks, past chairman, Standardization Committee, As- 
sociation of Well Head Equipment Manufacturers; manager of engi- 
neering, Cameron Iron Works, Inc., Houston, Texas. Mem. ASME 
Condensed from ASME Paper No. 57—Pet-8. 

§*‘Development of General Formulas for Bolted Flanges,’’ by 
Waters, Rossheim, Wesstrom, and Williams. These formulas, rear- 


Fig. 1 The 15,000-psi- 
working-pressure 
Christmas tree 


ranged for easier computation, are used in the ‘*1956 ASME Upfired 
Pressure Vessel Code.” 
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WELLHEAD EQUIPMENT.............. 


operation with the great depths encountered in drilling 
modern oil wells. New flange standards, special closures, 
and improved gaskets resulted from the experimental 
work of a task group of the Association of Well Head 


Pressures’ 


The development of deep abnormal-pressure reservoirs 
has not been possible until recently, chiefly because of the 
lack of availability of proper wellhead equipment, 
valves, and tubular goods. These inadequacies were 
brought out forcibly early in 1952 upon completion of a 
14,000-ft Louisiana gas-condensate well which had a 
bottom-hole pressure of 12,100 psi and a shut-in surface 
pressure of 10,000 pe. The well was drilled with 17.7-lb 
per gal mud, and drill-stem tested prior to completion. 

At this time, the industry had standards covering 
Christmas-tree valves, Fig. 1, and flanged connections 
only for 10,000-psi working pressure. Tubular goods 
were available on special order from specialty mills for 
working pressures approximating 10,000 psi, and no 
satisfactory tubular connection from the standpoint of 
pressure seal had been developed for pressures of the 
order of 15,000 psi. 

The need for better and higher pressure testing, as 
well as for wellhead flanges, valves, and tubular goods 
that would withstand and seal 15,000-psi working pres- 
sures was also apparent. A flange differing in sealing 
principle from the API ring joint would be necessary, 
and was already being developed by one, manufacturer. 
The Association of Well Head Equipment Manufac- 
turers procee ded to develop their connection, as ser 
in the companion papers. The specification developed 


Equipment Manufacturers. 


for 15,000-psi flanges was presented to API and is now 
in the process of being So as tentative Standard 
6B-X, the Industry-wide standard for extreme-pressure 
service. 

Many steel companies have developed quenched-and- 
tempered casing having minimum yield strengths of 140,- 
000 to 150,000 psi, yet having ductile properties com- 
parable to API Grade N-80.° 

Material used in the 15,000-psi working-pressure tub- 
ing head, valves, and flanges has a 75,000-psi min yield 
strength, and 90,000-psi min ultimate strength with 18 
per cent elongation and 30 per cent reduction of area.‘ 
It is of extreme interest to note that the flange seal that 
was selected for use in the assembly has a safety factor 
of slightly better than 3 to 1 on minimum yield strength 
at working pressure. This is indicated by the extensive 
stress analysis discussed in companion papers. 


3 ‘High-Strength Tubular Products for Deep Drilling,’’ J. J. Lenker 
and H. W. Heckathorne, was presented at the Spring Meeting of the 
American Petroleum Institute Southwestern District, March, 1957. The 
API, recognizing the importance of high-yield-strength tubular goods, 
is preparing a tentative specification, 5A-X, for casing and tubing having 
minimum yield strengths of 105,000 psi and greater. 

* The authors wish to extend sincere thanks to their many associates 
in Humble Oil & Refining Company who were of assistance in securing 
data. They also make acknowledgment to the management of the 
C ompany fot permission to prepare and present this paper. 


Work With 15,000-Psi Wellhead Connections’ 


Tests Undertaken 


Bolt-torque versus leak-pressure tests were undertaken 


using 4-in. API 10,000-psi working-pressure flanges 
to determine the relationship between bolting make-up 
and pressure resulting in the leak of the gasket. These 
tests verified the fact that there is a direct relationship be- 
tween bolting torque and leakage pressure; that the 
point of seal is neither on the OD nor the ID of the 
gasket, but somewhere between; and that the location 
of the seal is not necessarily consistent. It wasa further 
conclusion that the committee should test the largest 
of the 10,000-psi working-pressure flanges, the 10-in. X 
7-in. API flange. 

Bolt elongation versus pressure tests, Fig. 2, determined 
the action of large-size stud bolts (2-in. diam) under load- 


Fig. 2 Measuring bolt 
elongation due to pressure 
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Fig. 3 Stresscoat 
patterns marked 
with crayon indicate 
the over-all 

patterns of 

major stress 


ing conditions introduced by hydrostatic pressure. At 
25,000 psi, the total bolt elongation averaged 0.021 in., 
roughly the equivalent of only 48,000-psi tension in the 
2-in. bolt. 

It was concluded that, under test conditions, total bolt 
elongation, and therefore stress of the bolts, is directly 
proportional to the hydrostatic pressure load. Further 
experimental stress analysis of this connection was con- 
ducted in order to establish experimentally the actual 
safety factors inherent in this connection. 

The brittle-coated method, Stresscoat, was used to 
approximate the actual stresses existing in a 10-in. API 
10,000-psi Chimes! a oem flange connection under 
pressure-loading conditions. Making correction for true 
strain, and projecting all stress levels to that of the 25,- 
000-psi bead on the assumption that stresses are pro- 
portional to hydrostatic load, the maximum stress was 
equivalent to 58,000 psi. Considering the fact that the 
flange was pressured to 2'/2 times its rated working pres- 
sure, the actual stresses were of a very low level me in- 
dicative of the tremendous safety factor inherent in the 
flanges designed by the API-ASME Code. In Fig. 3, the 
Stresscoat pattern has been traced with a black crayon 
to show more effectively the over-all pattern of major 
stresses. 

The conclusion was that both the actual bolting 
stresses and actual flange stresses are far lower than are 
necessary for a satisfactory safety factor. 

Tests were conducted to investigate the phenomenon of 
the bolting make-up versus leakage pressure for the 10-in. 
flange to correlate with similar information developed 
for the 4-in, 10,000-psi flange. The flange held 8000, 
11,000, and 23,000 psi in successive tests without leakage. 
With no O-ring inside the API R-91 ring gasket, it ap- 
peared that the metal ring gasket was acting as a pres- 
sure-energizing seal. A plot of total bolt elongation 
versus hydrostatic pressure demonstrated that, contrary to 
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Fig. 4 The “Committee Ring’’ developed 


by the Association of Well 
Head Equipment Manufacturers 


anticipated results and contrary to the results of the test 
of the 4-in. API 10,000-psi flange, it was shown that bolt 
loading is not a function of leakage pressure, but is a 
function of hydrostatic pressure; and that the bolting 
load, as indicated by elongation, varies proportionately 
to the hydrostatic-pressure load. 

Substitution of a stainless-steel API ring gasket, R-91, 
in place of the soft-iron gasket, proved conclusively that 
it was not sealing at all on the ID, except possibly at the 
lower pressure level. A thorough and detailed analysis 
of the angles of the grooves of both flanges, and the 
— of the ring with the pitch diameters of the groove 
and the ring — showed angular mismatch. 

Other types of gaskets were tested in this same basic 
flange to see if they would function in the same way. It 
became obvious that the API R-50 octagonal ring gasket 
was being crushed between the two flanges, and was not 
capable of carrying the bolting preload. Considerable 
galling between the nuts and the flange face finally pre- 
cluded any further tightening of the stud nuts. This 
effectively demonstrated the impracticability of field 
tightening flange connections of this type to stop a leak 
at 12,000 to 15,000 psi. 

Calculations showed 21,000 psi to be the minimum 
bearing pressure at which a soft-iron metal ring gasket 
will maintain a seal against the groove. It was esti- 
mated that the soft-iron ring gasket withstood over 
100,000 psi without further crushing. 

Restudy of the R-50 octagonal ring gasket, which had 
completely failed to be pressure-energizing, showed that it 
originally had a pressure-contact ratio of 1.625. Modifi- 
cation by undercutting changed the pressure-contact ratio 
to 3.25. The ring was then tested to 30,000 psi without 
leakage. The bolt elongation versus hydrostatic pres- 
sure proved again that the ring was now fully pressure- 
energizing and sealing on the OD in a manner almost 
identical to that of the theoretical curve. 
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Fig. 5 Left, AWHEM flanges for the 


15,000-psi wellhead equipment 


™* 23° £)a° Fig. 6 Below, AWHEM gaskets for the 
N*$°°* — 15,000-psi wellhead equipment 
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It followed that the inherent ability of a ring gasket to 
be energized by pressure is controllable by design, and the 
pressure-contact ratio must be such that pressure can take 
over when the initial flange make-up is not sufficient to 
hold the pressure load. 

Theoretically then, the gasket surfaces must be 
initially preloaded to insure an initial seal. Thereafter, 
when pressure is applied to the connection, and flange 
movement occurs, the product of the total pressure times 
the contact ratio of the gasket must at all times exceed 
21,000 psi in bearing. If these conditions are met, the 
ring gasket should continue to hold pressure. It must 
be understood that these conditions apply for the soft- 
iron ring gasket, and a stainless-steel ring gasket might 
require something in the order of 30,000-psi bearing load 
in order to maintain a pressure seal. 

The tremendous amount of flange movement raised the 
question as to how much actual movement was taking 
place in the ring-groove area. Testing indicated that 
the amount of flange movement taking place in the ring- 
gasket area (amounting to 0.058 in.) gave further con- 
clusive evidence that the ring gasket is pressure-energiz- 
ing, since no other type of gasket can contain pressure 
under such conditions. 

Another question was the effectiveness of the groove 
angle. Several modifications were made and tested. An 
important conclusion was that surface finish can be a 
contributing factor to leakage or failure of the pressure 
seal, but the surface finish in itself cannot effectively cor- 
rect a leak or make a tight seal if the pressure-contact 
ratio is not adequate for the operating conditions. The 
original pressure-contact ratio of 1.83 enabled an ex- 
perimental 12'/, deg ring gasket to contain the pressure 
from ‘‘blowing by,’ but could not provide or maintain 
a completely pressuretight seal, whereas a pressure-con- 
tact ratio of 3.67 provided a perfect seal at all pressures. 

Another test was conducted immediately following to 
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cycle the hydrostatic pressure from zero to 15,000 psi. 
This was done for 50 cycles without leakage and with no 
apparent wear or distress of the ring or groove. The 
test caused the committee to arrive temporarily at an 
erroneous conclusion that flange breathing of the con- 
nection under cycling pressure conditions would cause no 
damage. 


The Committee Ring 


The results of these tests led to the development of the 
so-called Committee Ring, Fig. 4, which was designed on 
the basis of a pressure-contact ratio of 3 to 1 and was lo- 
cated adjacent to the bore of the flange connection. Since 
the ring gasket cannot take any direct mechanical load in 
an axial direction, the flanges were allowed to butt face 
to face, providing a very rigid mechanical structure as 
well as a pressure-holding connection. Also, having the 
ring gasket located adjacent to the bore reduces the pres- 
sure area and the resulting pressure load. With this 
ring gasket the committee was able to design the smallest 
flange connection of those studied. The complete family 
of connections was designed, and the 2-in-bore and the 
7-in-bore connections were thoroughly tested. High- 
pressure gas testing with bottled nitrogen was initiated 
to verify further some of the results obtained by hydro- 
static tests. 

A 7-in-bore connection utilizing the Committee Ring 
was initially hydrostatically satel with 22,500 psi, with 
the flange bolts tightened to 500 ft-lb. The connection 
was then hydrostatically cycled from zero to 20,000 psi 19 
times with no leakage. After such testing, the flanges 
were reassembled with a new stainless-steel Committee 
Ring, and tested with dry nitrogen gas. Preliminary 
gas testing showed minor leakage, even though hydro- 
static tests had been completely satisfactory. The re- 
verse procedure was followed in testitg a 2'/;¢-in-bore 
65 
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connection utilizing the Committee Ring where minor 
gas leakage (0 to 100 cc per min) was encountered at 15,- 
000 psi, whereas succeeding hydrostatic tests to 15,000 
psi indicated no leakage whatsoever. Tests of these two 
connections finally pointed to the conclusion that the 
sealing surfaces of the ring and groove should be on the 
order of 10 microin. rms for an absolutely gastight seal. 


Final Design and Proof Testing 


Following tests, the design subcommittee developed 


IN ADDITION to providing the engineer with the neces- 
sary information for the design of high-pressure flanges 
and gaskets for 15,000=psi applications, the design is use- 
ful also in extending the present 10,000-psi API group of 
flanges to larger sizes, as required. 


The Pressure-Energized Gasket 


In ASA and API flanges, the gasket separates the 
flanges. Therefore it must be strong enough to take the 
full bolt load when the boits are tightened and no pres- 
sure exists in the flanges. The bolt load in the ASA 
flanges consists of the load caused by pressure trying to 
separate the flanges plus the load necessary to keep the 
gasket tight, which load is assumed to be a multiple of 
the unit pressure, exerted on the projected seating area of 
the gasket. A vicious circle is established thereby: The 
greater the bolt load, the greater the gasket width and 
seating area necessary to support it, in turn necessitating 
an increase in bolt load. Enormous gaskets and bolts can 
be designed this way. 

After series of tests, a way was found to circumvent this 
situation. If the flanges are made up face to face, this 
arrangement will support the bolt load when no pressure 
is in the flanges; aad i the gasket is pressure-energized, 
only a small initial load is necessary to establish sealing. 
Therefore the bolts have to carry only the pressure load 
plus any small axial component of the gasket contact 
pressure. Thus the gasket cross section becomes inde- 
pendent of the bolt load. 

When the bolt load is carried by the faces of the flange 
at zero pressure, almost no load is carried by the flanks 
of the groove, and the distance from the groove ID to the 
bore can be made very small, thereby reducing the pres- 
sure area and again reducing the flange size. 

The AWHEM Committee found that it was of no great 

7 By Robert Eichenberg, chief engineer, McEvoy Company, Houston, 
Tex.; and chairman, Design Committee, Task Group on 15,000-Psi 


Flanged Connections, Association of Well Head Equipment Manufac- 


turers. Mem. ASME. Condensed from ASME Paper No. 57—Pet-23 
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a new family of connections for the 15,000-psi working 
pressure. It was decided to incorporate the 23-deg angle 
groove in this design, and to have the flanges butt face to 
face in their fully made-up condition. The final flange 
design is illustrated in Fig. 5, and the final ring gasket in 
Fig. 6. 

At the request of members of API, the final wellhead 
connection in the 7-in-bore and 2-in-bore sizes were 
manufactured by AWHEM and independently stress- 
analyzed by a testing laboratory. The results have been 
published as AWHEM Bulletin No. 6A 


In neither flange did the total maximum stress at an 
internal pressure of 22,500 psi exceed 35,740 psi stress at 
any point where measurements were taken on the ex- 
terior surface of the flanges. This reveals an indicated 
safety factor at these points of at least 2, when compared 
to the minimum yiz 4d strength of 75,000 psi for the ma- 
terial. This is also indicative of the conservatism of the 
design approach, since theoretically the safety factor of 2 
should have been reached at a working pressure of 15,000 
psi rather than 22,500. Furthermore, the stresses due to 


Design Considerations for 


importance which flank angle was selected, and since the 
users, through the API, expressed a preference for the 
well-established 23 deg, this angle was selected. 

Experimentally, the AWHEM Committee found that a 
pressure-energized gasket will seal when the sealing pres- 
sure on the flanks is approximately 3 times the internal 
pressure on the flanges. Therefore the height of each 
seating surface becomes '/s of the total height of the 
gasket. 

The concept of pitch diameter was abandoned when 
stress analysis demonstrated that the gasket seals on the 
OD only. The gasket is now designed to be sufficiently 
larger on the OD to provide a stand-off of '/s in. between 
flange faces when installed without bolts. On tighten- 
ing the bolts, the gasket contracts until it seats on the 
inner flank also. The stand-off then is */¢4 in. between 
flange faces. When the bolts are fully tightened and the 
stand-off becomes zero, the flanks of the gasket are 
coined slightly by the groove to insure initial seating. 

As mentioned, the groove pitch diameter was origi- 
nally 0.998 times the gasket pitch diameter. When the 
design with stand-off was made, several of those flanges 
had been manufactured. For this reason, it was decided 
to maintain the original groove dimensions and change 
the gasket in order to preserve interchangeability. This 
accounts for the factor 0.998 in the formulas. All neces- 
sary dimensions may be established from these formulas 


OD of groove, Gz = 0.998 B + 0.9306 XK B 
Width of groove, N = 0.3464 & B’? 
_ OD of gasket, Gs, = 0.998 B + 0.8542 X B 
in. 
Width and height of gasket, 
Lea = 0.27 X B 


+ 0.0487 


*+ 0.0156 


Materials and Stresses 

The selection of material and working stresses for 
these flanges was made by several subcommittees of the 
AWHEM Standardization Committee and was based on 
the following considerations: 
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bolt-up condition also were considerably lower than 
those indicated by design formulas for bolt-up. 

Additional tests allowed the committee again to con- 
clude that the pressure-energizing seal ring is fully 
capable of sealing high-pressure gas to an absolute 
bubble-tight seal. If the flange connections are assem- 
bled and made up properly, they will effectively main- 
tain a permanent bubble-tight seal even under cyclic 
conditions of temperature and pressure. 


Conclusion 


In June, 1957, the Association of Well Head Equipment 
Manufacturers published AWHEM Standard No. 6, 
titled “‘AWHEM Specification for Ring-Joint Flanges for 
Drilling and Production Service for 15,000-Psi Working 
Pressure.'" During the past year, some wellhead as- 
semblies utilizing this AWHEM connection have been 
manufactured and put into field service. 

It is felt that the Standardization Committee of 


AWHEM and co-operating parties have done a thorough 
job of investigating all factors involved in the experi- 


mental development of this 15,000-psi-working-pressure 
connection. All possible laboratory proofing has been 
accomplished, and it is with full ss. 9 that we have 
proposed the use of this flange connection to the oil in- 
dustry. With continued satisfactory field application 
and more extensive usage, the oil industry will have a 
new tool available for handling high pressures which 
will allow greater depths to be drilled in the search for 
gas and oil. 
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AWHEM 15,000-Psi Flanges’ 


Temperature was not important since these flanges are 
primarily designed for wellheads and valves in oil-field 
service. A minimum yield point of 60,000 psi would 
impose a severe disadvantage in the wall thickness of the 
hub, and it was decided to increase the minimum yield 
strength to 75,000 psi, maintaining the API specified 
elongation of 18 per cent and the reduction of area of 30 
per cent. 

In order to arrive at reasonable dimensions for these 
flanges, higher permissible stresses were desirable, and 
eventually the decision was made to use one half of the 
minimum yield strength, both of flange and bolting ma- 
terial, as the permissible stress at the 15,000-psi working 
pressure of the flange. At the same time, the test pres- 
sure was decided to be 50 per cent over 15,000 psi, that is, 
22,500 psi. Subsequent strain-gage measurements at the 
test pressure of 22,500 psi have shown that actual stresses 
are only about */; of the calculated stresses, probably due 
to the use of generous fillets at all applicable points. 

Bolting material selected was Grade BC, ASTM A-354, 
105,000-psi minimum yield point, the same grade as pre- 
scribed now for API flanges. 

Gasket material was not changed from ASA B16.20 
Standard, but a stainless-steel gasket is indicated, since 
wells at these high pressures are mostly gas-distil- 
late wells and therefore corrosive. 


Flange Design 

The stress analysis of these flanges was made in ac- 
cordance with the ASME Unfired Pressure Vessel Code, 
using an analysis sheet modified from the calculation 
Sheet C in the 1950 edition of ‘‘Modern Flange Design,”’ 
by Taylor Forge and Pipe Works. Modification of this 
sheet consisted of the elimination of the temperature 
factors, a substitution of a new moment and moment arm 
for bolting-up condition to take care of the face-to-face 
make-up of the flanges, and the substitution of the axial 
component of the gasket-contact load for the minimum 
gasket force to maintain a tight joint. 
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Fig. 7 Nomenclature for the final gasket design with 
1/8-in. stand-off 


A = OD of flange 
a = Flank angle of basket and groove 
= Bore of flange 
> = Bolt circle of flange 
Distance from bolt circle to OD of flange 
Seating diameter of gasket = OD of sealed 
gasket = Gse 

Groove OD 
Gasket OD, uncompressed 
Gasket OD, compressed 
Pressure load on area of G 
Hub length of flange 
OD of flange contact face 


Ratio of flange OD to flange bore 


Gasket height 
Flange bending moment 
Groove width 
Working pressure 
Groove depth 
Distance from bolt circle to junction of hub 
of flange 
Allowable bolt stress 
Allowable flange stress 
= Flange thickness 
t, = La = Gasket width 


All other notation is as used in the ASME Unfired Pres- 
sure Vessel Code, in the flange-design section. 
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The calculation proceeds as follows 


Minimum wall thickness of the hub, go, is determined by 
Lamé’s formula 

B (72+ sy. a" 

2 S,—P 
where 


Sy 37,500 psi ('/2 of 75,000-psi yield point) 

P = 15,000-psi working pressure 

h, the length of the flange hub was arbitrarily selected 
as 

b = (2B) 

and the taper was made 1 in 4. 

Therefore g;, the thickness of the hub at the junc- 
tion with the flange, becomes 

b 


= Zo + 4 


= 0.26376B + ; (2B)'/: 


= 0.26376B + 0.35355 X BY’ [2] 


The nearest fractional dimension above these calcu- 
lated minimum values was used. 

The next step is a calculation of bolt size and a deter- 
mination of the flange outline, except the thickness. 

The bolt load must balance the sum of these two forces: 

a) The pressure load on the outside seating area of the 
gasket 
T 


H = Gs,’ 4 P 


where Gs2 = 0.998B + 0.8542 K B’* + 0.0156 in. . [3] 
(6) The axial component of the gasket pressure load 

Hep = @ Gso La P tan a [4] 

Therefore the minimum required root area of the bolts is 


_ H+ Hep 
se S 


where S = 52,500 psi ('/2 of 105,000 psi yield point). [5] 


W min 


Now, a selection must be made as to the number of 
bolts. This number is customarily a multiple of 4. The 
minimum number should be 8 to prevent excessive 
bolt spacing. Also, bolts over 1'/:-in. diam are very 
difficult to tighten properly in the field. Therefore 8 
bolts were used in all flange sizes where the bolt size did 
not exceed 1'/, in., and thereafter a larger number should 
be used. 

From the calculated Wi. the nearest larger standard 
bolt area is selected, giving the actual area, Wa. 


68 / MARCH 1958 


To arrive at the proper bolt circle, the corresponding 
wrench-clearance dimension R from Sheet A in ‘Modern 
Flange Design’’ is taken and added on both sides of the 
large hub diameter 

C= B+ 2g, + 2R [6] 

The nearest larger sixteenth dimension is selected for 
C. Adding twice the edge distance, also taken from 
Sheet A, gives the flange diameter 

A=C+2E (7] 

The next dimension required is the diameter of the 
flange face. Neglecting the small contact area inside the 
gasket groove, and setting the contact pressure at the low 
value of 25,000 psi, the required area is 

W em 
30,000 
Using the letter J for the OD of the contact face, the re- 
quired dimension is 
aes W atm 
4 30,000 
W wm 
7500x 


W sem ~e\"* W atm a : 
J ELS te ) (scams ao ) 8] 
From now on the modified Sheet C can be used to calcu- 
late the bending moments and to arrive at the flange 
thickness ¢. This dimension is taken as the distance 
from the bottom of the gasket groove to the back face of 
the flange, in the same way as in the ASME Code. 


y= Ge 


_ Ge" = 


Results and Conclusions 


The 2'/;6-in. and 7'/,6-in-bore flanges have been sub- 
jected to a strain-gage analysis by the Southwest Re- 
search Institute in San Antonio, Tex. Maximum stresses 
in the order of two thirds of the calculated stresses were 
found at the junction of flange and hub and at the circum- 
ference of the hub itself. 

Regular production flanges in the 1''/,¢-in. and 2'/;¢-in. 
sizes on valve bodies have been subjected to 25,000-psi 
test by the author, and none of these flanges have shown 
any ill effects from this stress of 60 per cent over working 
pressures. Some of these flanged valves are now installed 
on Christmas trees in the field at pressures above 10,000 
psi. 

In conclusion, the contributions in engineering time 
and money made by the companies in the wellhead indus- 
try, together with the help of user co .. anies, have en- 
abled the Association of Well Head Equipment Manu- 
facturers, and the engineers on its Standardization Com- 
mittee, to present to the petroleum industry three im- 
portant developments: 

1 A standard for flanges for 15,000-psi-working- 
pressure service which will make all production equip- 
ment interchangeable. 

2 A proved method for designing special closures 
such as valve bonnets, blowout-preventer bonnets, and 
so forth, for high-pressure service. 

3 A ring-gasket design method which will ma- 
terially improve the sealing ability of present API 
flanges. 
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Rasineies: agriculture, and medicine have found 
many uses for radioisotopes in the past few years, but 
many potential large-scale uses for isotopes and radiation 
are still to appear. The use of isotopes is already saving 
over $500 million annually in return for a direct outlay of 
about $3 million annually. By 1960, these savings 
should increase to $5 billion. Isotopes will sealer 
soon be paying the way for the entire atomic industry, 
including weapons and power programs, as represented 
by these savings. 

Any forward-looking firm will want to investigate 
ways to make use of this valuable commodity. Even 
the smallest industry can make use of the atom in such a 
way that the net result is a gain in production, efficiency, 
and economy. 

However, as with so many of the technological ad- 
vances which have proved of use to industry, certain 
hazards appear that were not present before. With 
isotopes, the hazard is radiation. Although radiation is 
generally considered by the public to be about the most 
dangerous thing imaginable, the atomic-energy industry 
is at present about the safest of all industries. One of 
the reasons is that radiation hazard has been investigated 
to a far greater extent than most hazards 

Before considering details on safety problems, however, 
let us look at some of the uses of isotopes which have be- 
come rather common. 


Radioisotope Uses 


Isotopes are atoms which are identical as far as elec- 
tronic structure, but dissimilar only in the relative mass 
of the nuclei. 

By introducing a radioactive hydrogen atom into sugar, 
for example, it is possible to have a radioactive sugar 
which tastes and acts exactly like ordinary sugar. How- 
ever, when it has been eaten, the movement of those 
molecules can be followed by the use of sensitive detec 
tion instruments. 

Oil pipeline markers. Oil flowing in pipelines can be 
tagged with isotopes at a certain point in the flow, 
and their penetrating radiation can be measured through 
the walls of the pipe. The interfaces between dif- 
ferent batches of oil which may be flowing in the same 
pipe can be tagged. It is then possible—without 
sampling, stopping the flow, making visual observations 
of the oil, or viscosity measurements—to learn when one 
batch passes a switch-point valve so that the valve can 
be turned to divert the following charge in the appro- 
priate channel. 

Gages. Over 3000 different types of isotopic gages have 
been licensed. Thickness gages are used in the produc- 
tion of paper, rubber, tire fabrics, plastics, glass, and 
other manufacturing operations where continuous, non- 
destructive gaging of thickness is desired. Such gages 
have inageatal product quality and uniformity, have 
speeded plant operations, and have reduced wastage of 
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Meeting, New York, N. Y., December 1-6, 1957, of Tue AmERIcAN 
Society or Mecuanicat Encingers. Paper No. 57—A-180. 


By William A. Brobst 
AF 


EES 





ot Isotopes 


in Industry 


materials. These gages generally produce savings equal 
to their purchase price in a year or less! 

Density gages have found much use in the cigarette 
industry, with more than 2000 licensed so far. Other 
types of gaging include measurement of liquid levels, 
moisture content, and hydrogen-to-carbon ratio (Cin 
preparation of petroleum products). 

Industrial radiography. Over 600 firms are using isotopes 
for radiographic testing, frequently at one tenth the cost 
of x-ray radiography. Because of the compact size, 
radiographs can be taken of welds and castings where 
x-ray equipment would not fit. The higher energy 
of the radiation usually gives clearer pictures than x rays. 
Millions of dollars are saved each year through this one 
method. 

Wear studies. Almost all motor-research laboratories 
have adopted radioactive tracing for studying wear of 
piston rings and other moving parts. Other applications 
include corrosion studies, tracing of lubricants, and the 
efficiency testing of washing equipment and detergents. 

Radiation sources. Practical application of million-curie 
radiation sources is about to be realized for food preserva- 
tion, sterilization of drugs and medical supplies, and as 
catalysts for plastic reactions. Very small sources in 
the form of photographic light meters, air-ionization 
devices, luminous light switches, electric batteries, and a 
host of other items are in the process of being perfected. 

Cobalt-60 teletherapy sources are becoming more 
common everyday. Compared with x-ray therapy, there 
is less reaction of the skin, less discomfort to the patient 
when deep therapy is indicated, and deeper penetration 
into the body for treatment of deep-seated lesions. 
Cesium-137 may provide almost as good therapeutic 
possibilities as cobalt-60. It has a longer half life and is 
more readily available. 

Radioisotopes in agriculture. Savings from the use of iso- 
topes in agriculture may amount to over $200 million a 
year. Eradication of various pests, fertilization experi- 
ments, and soil-erosion programs are but a few of the 
many projects under way at the present time. 


Safety Problems 


Aside from possible toxic effects of the elements them- 
selves, there are two primary hazards involved in the 
handling of radioisotopes. One is the external exposure 
a person Can receive merely by being in the vicinity of a 
quantity of radioactive material, and the other is the in- 
take of radioactive material into the body, either by in- 
halation of the dusts or fumes, or by ingestion into the 
gastrointestinal tract as a result of contamination of 
hands, food, beverages, cigarettes, or other material 
which can carry contamination into the body. 

The seriousness and type of hazard for any facility 
using isotopes depend primarily upon the amount of the 
isotope present; whether it is solid, powdered, liquid, 
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or in some other form; and its biological effects. With 
very small tracer amounts for laboratory or field work, 
the external hazard is usually small, but the contamina- 
tion problem might be significant. With sealed sources, 
as in radiographic or teletherapy units, the contamina- 
tion is usually not a serious problem, and the external 
radiation levels are the governing factors. Each case 
will require special rules and regulations. 

Radiation can be hazardous and even dangerous. So 
can gunpowder, alcohol, and automobiles. But, if 
handled correctly, intelligently, and with the proper 
amount of respect, radiation can be a perfectly safe and 
useful item. We cannot expect persons to handle radio- 
active materials safely and intelligently unless we educate 
them in the proper handling methods and, perhaps more 
important, the reasons for these precautions. 

If employees are told that a hazard exists and the re- 
quired precautions are explained, they will help solve 
most of the safety problems. 

A plant that has taken the time and trouble to educate 
its employees thoroughly on the hazards of the various 
jobs before putting them into use is usually a plant with 
a good safety record. The fact that radioactivity can be 
hazardous should not deter any firm from investing in 
radiation devices or methods which will benefit them. 
If properly handled, these can be many times safer than 
most processes involved in manufacturing or research. 


Safety Program 


The extent of the safety program is, of course, de- 
If the 


pendent upon the scope of the radiation work. 
use of radiation is a very minor one in a plant, and the 
quantities of radiation are small, the personnel require- 
ments for radiation safety are correspondingly small. If 
the program is a large and varied one, with considerable 
amounts of radioactive material, more personnel and 
more training are needed in order to carry out an effective 


safety program. A single person, trained in the safe use 
of isotopes, can mean the difference between a safe, 
efficient, and economical program and an unsafe, ex- 
pensive proposition. Such a person must have the back- 
ing of a radiation-safety-conscious management. Some 
of his duties would be to: (4) Insure that every worker 
selected to handle radioactive materials has suitable 
physical and mental requirements to qualify him for the 
work to be performed; (4) be responsible for the instruc- 
tion of new personnel in safe working practices and in 
the nature of injuries resulting from overexposure to 
radiation; (c) establish and maintain operational pro- 
cedures so that radiation exposure of each worker is kept 
as far below the maximum permissible as possible; (d) 
insure that personnel-monitoring devices are properly 
used where indicated; (¢) insure that suitable warning 
signs and devices are in place and operating as required; 
OS aundect radiation surveys, leakage tests, air and 
water sampling where required, and keep records on these 
surveys for future use by other groups; (g) insure that 
shielding, storage containers, and handling equipment 
are maintained properly; and (4) maintain up-to-date 
operating instructions for the radiation equipment. 
The job of the radiation-safety supervisor consists of 
considerably more than just the mechanical function of 
checks and measurements. The most important prac- 
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tical duty ot safety personnel, and of management, is to 
inform all individuals working in a restricted area, of 
the presence of radioactive materials or radiation in that 
area; and to instruct them in the hazards of excessive 
exposure to such materials or radiation, and the precau- 
tions or procedures to minimize exposure. He must then 
insure that these procedures and precautions are carried 
out. 

Instruction manuals and written procedures are neces- 
sary to insure that all persons have the same information, 
and handle the material in the same way. Without com- 
plete, understandable, and up-to-date instructions, the 
methods of operation will change according to individual 
whims. To prevent this, current continuing instruc- 
tions should be made readily available to all employees. 

Other factors must be considered. Hazardous areas 
and equipment should be properly marked and labeled 
with danger or caution signs to inform people of the 
presence of the hazard. Radiation-survey instruments 
and personnel-monitoring devices must be procured and 
used properly to detect the invisible tasteless, odorless 
radiation, and insure that persons are not working in 
areas which could result in an overdose. 

There is a wealth of material available on radiation 
safety at a very nominal charge from the government, 
and will be of great value in making up rules and regula- 
tions for your own plant or laboratory. ! 


Summary 


Sight must not be lost of the fact that the fundamental 
purposes of protective measures in the handling of radio- 
isotopes are to prevent ingestion, inhalation, or other 
modes of entry into the “ms and to reduce the amounts 
of external radiation to permissible levels. The first 
requirement is fulfilled by good housekeeping and work 
abies, and by operation in a facility properly equipped 
for the handling of isotopes, including protective cover- 
ings, manipulative devices, suitable ventilation, and 
waste facilities. The second requirement is taken care of 
by proper installation of the material with regard to 
shielding, remote-handling, and monitoring setups, and 
by observance of working times and conditions in radia- 
tion areas. 

It cannot be emphasized too strongly that, if the proper 
precautions are taken and the hazard is recognized for 
what it is, radioactivity can be utilized by industry with 
a maximum of efficiency and economy, and a minimum 
of danger. By the proper initial design of facilities and 
by the institution of safe, workable operating procedures, 
the hazard from radioactivity should cause no more con- 
cern than other industrial hazards. The whole problem 
with radiation safety hinges upon education mh under- 
standing of the basic principles of safety. The majority 
of the few radiation accidents to date were caused, bast- 
cally, by lack of education or misunderstanding of the 
hazards involved. 

1 There are the various handbooks of the National Bureau of Stand- 
ards, available from the Government Printing Office, covering such 
topics as ‘Safe Handling of Radioactive Isotopes,’ and ‘‘Control and 
Removal of Radioactive Contamination in & albert There are 
two on maximum permissible doses and levels of radiation: ‘‘Protection 
Against Radiations From Radium, Cobalt-60 and Cesium-137,"’ ‘X-Ray 
Protection,’’ and others. The Code of Federal Regulations, Title 10, 
Part 20, entitled ‘Standards for Protection Against Radiation,” gives 
the Atomic Energy Commission's rules for alain safety. The TID 
8000 series, a set of government publications on industrial uses of radio- 
activity, called ““The Industrial Atom,’’ has a great deal of useful 
information. 
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Tu E application 
of recent technological 
» developments in rubber 
compounding, and in 
textile fiber research 
as they apply to 
conveyer belt 


coustruction 


The 4200-ton-per-hr conveyer 
system located at Promon- 
tory Point, Utah, used for 
moving gravel and aggregate 
to the lake shore. Thirty 
million tons are moved to 
barges on this 2-mile down- 
hill belt. 


Designing Belts for Material Handling 


By F. W. Blanchard 


Vice-President, Hewitt-Robins Inc., Stamford, Conn. 


Tue quantity of conveyer and elevator belting put into 
service annually by industry, mine operators, and con- 
tractors has increased more than 50 per cent since 1952. 
Purchases of belting for handling pulk and packaged 
materials exceeded $60 million in 1956. Significant 
economic and technological developments account for 
this steady growth and rapid rise. Among these are: 
Expansion of industrial and mining production, the 


Contributed by the Rubber and Plastics Division and presented at 
the Annual Meeting, New York, N. Y., December 1-6, 1957, of Tug 
American Socigty or Mecuanicat Encingers. Paper No. 57—A-170. 
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continued demand for more horsepower per man to 
offset rising wages, and improvements in materials 
and manufacturing methods for conveyers. 

A series of improvements in the 150 years or more that 
belt conveyers have been in existence has extended their 
usage for moving bulk material from hopper to crusher, 
crusher to further processing, to and from storage, and 
to and from car nid hengidending tipples and car dump- 
ers. Increasing application is being made to overland 
transportation systems. 

For a successful installation, the conveyer belt must 
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Friction Factor 
Friction factor— 
Cc 


After 
first 500 
ft of length 
0.031 
0.030 
0.025 
0.021 


Table 1 


First 500 
ft of length 
0.0375 
0.036 
0.030 
0.025 


Idler pulley 
diam, in. 


Table 2 Q Values, Lb of Moving Parts per Ft 
of Empty Conveyer 


Belt weight 


Trough idler 
average, lb 


Conveyer 
spacing 


Q, 
width, in. Ib per ft 
5-in. idlers 

24 5 fe 
30 4 fe 6 in. 
36 4 ft 6 in. 
42 4 fr 
48 3 ft 3 in. 


20.9 
26.0 
33.1 
46.9 
64.8 


6-in. idlers 
54 2 ft 9 in. 
60 2 fe 3 in. 


90.7 
106.6 


satisfy certain major considerations. It must provide a 
moving wear, heat, and deterioration-resistant surface. 
A satisfactory tension member must be included to 
withstand the tension required to move the belt and 
material over the length of the system, and to limit 
elongation of the belt. Sufficient flexibility must be 
provided to prevent premature failure from flexing and to 
rmit easy bending around head and tail pulleys. 
ufficient contact is necessary to transmit the drive 
horsepower to the belt. Sufficient lateral flexibility is 
necessary for ready troughing both loaded and empty. 
The two major components of a conveyer belt are 
generally referred to as the cover and the carcass. 


Covers for Conveyer Belts 


Developments in natural and artificial rubber have 
made a variety of materials available for belt covers. 

For general service, requiring primarily resistance to 
abrasion, compounds of properly reinforced natural 
rubber, cold GR-S, and blends of these copolymers are 
most economical. 

When an oil or grease condition exists, neoprene or 
buna nitrile compounds are required. 

To resist excessive heat, compounds of neoprene or 
butyl! rubber offer the most satisfactory properties. 

For flame resistance, neoprene compounds and vinyl 
compounds currently are the best available materials. 

All major belt manufacturers are prepared to provide 
information on the proper compound for each type of 
material and service condition. 

The primary cause of cover deterioration and wear is 
abrasion. Although some wear of the top cover takes 
place at belt scrapers, cleaners, trippers, and discharge 
— most of it takes place at the loading points. 

roper design and control of the following units can 
greatly reduce the rate of wear and increase the life of 
the belt cover: (4) Proper skirt-board design so that it 
does not “‘ride’’ the belt cover yet confines the material 
to the proper width. (4) Material should be chuted 
onto the belt in the direction of travel, and protected 
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LBS PER INCH OF WIDTH 
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MAXIMUM ALLOWABLE BELT TENSION 


BELT WIOTH— INCHES 


Fig. 1 Rating curves for high-tension conveyer belts by belt 
width and construction 


from impact when chuting from heights over 6 or 8 ft, 
or from angles lateral to or opposed to the direction of 
belt travel. (¢) When severe conditions of abrasion or 
impact are encountered, it may be advisable to use a 
feeder or speed-up belt to ‘‘take’’ the impact and wear, 
and deposit the material on the long line belt in the 
direction of belt travel at nearly belt speed. (d) The 
number of cycles per hour or the number of times per 
hour a given section of eam spa the loading point has 
a great effect on the cover life. 


Design of a Conveyer Belt Carcass 


In view of the volume of published material regard- 
ing cotton fabrics, only recent trends in conveyer belts 
will be considered. 

The advent of high-tenacity rayon and treated cotton 
has written a new chapter in the progress of the long- 
length, high-tension belt-conveyer system ushered in 
nearly a decade ago by the monocord, cord-fabric, and 
steel-cable constructions. Fig. 1 shows the allowable 
working stress in pounds a inch of belt width for the 
typical types of material available for conveyer-belt 
carcass construction. 

Improved laboratory-testing equipment such as the 
Hewitt-Robins belt-testing dynamometer, Fig. 2, has 
permitted the design of fabrics and belt carcasses for 
high-tension service with greater safety. Progress has 
been made in improving the metal-fastener holding 
strength of textiles and in evaluating and improving 
vulcanized splice techniques for high-tensile belt. 

High-tensile fabrics now rival the tensile strength of 
steel, retaining suitable troughability for conveyers 
30 in. and up, while offering the advantages of lower 
initial cost, easier processability, safer and simpler 
splicing techniques, and spread of the working load 
over more Carcass elements. 


Selecting the High-Tension Belt 
The high-tension belt requires afar more thorough analy- 
sis of load strength and tension factors than has been 
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Fig.2 A belt-testing dynamometer permits the design of fab- 
rics and carcasses for extremely high-tension service with 


necessary for the average system of the past. Discussion 
will be confined to the long-length, high-lift conveyer 
systems, since the same principles could be applied to the 
design of a conventional belt 

The basic elements of a system are: the belt, support- 
ing idlers, pulleys and trippers, drive, and supporting 
structure. The design and specifications are based on an 
analysis of the power and tensions required to overcome 
the several resistances and loads. These have in the past 


been computed as six load components: (4) Move empty 


6) move load horizontally, (¢) lift 
d) tripper losses, (¢) to turn pulleys, 


belt over idlers, 
or lower load, 
Cf) drive losses. 

Good handbook data are available on the last three 
items. Determination of the energy required to lift 
or lower the load is simple and noncontroversial, being 
directly calculable as foot-pounds per minute. 

The effects of variations in idler spacing, belt tension, 
belt stiffness, and idler friction due to difference in belt 
construction, and type of load, have, until recently, 
been considered one factor developed by measuring actual 
over-all power consumption on many installations under 
varying conditions. 

One such formula in common usage today for cal- 
culating belt tensions and horsepower at the motor shaft 
is 


CLT TH 


0.03 LSCQ 
990 * 990 * 9907 


trippers + pulley friction + drive losses 


hp (at motor shaft) = 


length of conveyer, ft 
belt speed, fpm 
capacity, short tons per hr 
height of lift or drop, ft 
idler friction factor (Table 1) 
= weight of moving parts per ft of conveyer 
Table 2) 


The 0.03 and 990 are constants to convert ft-lb per min 
into hp. 
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greater safety. It has helped in evaluating vulcanized splice 
techniques and metal-fastener holding strength of textiles. 


Factor C (Table 1), which we have termed idler 
friction, provides allowances for many intangibles 
besides the power needed to turn the idler rolls. Among 
these conditions are: Variations in temperature and 
maintenance, flexure of belt and shifting of load at each 
idler, idler spacing, belt tension, and many other minor 
variables caused by difference in belt construction, type 
of idler, and type of load. 

This approach, while generally workable, combined 
so many unknown variables into one empirical factor 
that it was necessary to be conservative in application. 
Consequently, most systems in the past have been 
overpowered and overbelted with higher initial cost 
and higher operating cost than necessary. 

In June, 1953, under a grant by Hewitt-Robins, 
Pennsylvania State University began an investigation of 
the effect of these various factors at its Minerals Industry 
Experimental Station. Penn State developed techniques 
to analyze separately the power consumed by troughing 
idlers, return idlers, return strand of belt, and the carry- 
ing belt both loaded and unloaded. Findings were 
checked by gathering detailed data on 19 conveyer 
installations under varying load and weather conditions. 
It was found that idler resistance-to-turning had far 
less effect on power consumption than had been supposed, 
and that idler spacing and belt tension had a sizable 
effect on power required. This latter power is absorbed 
in flexing of the belt between idlers and in ‘‘squeezing”’ 
the load (shifting and lifting) at each troughing idler. 

From these findings, a new formula has been developed 
which permits breakdown of two of the old components 
into four, each having its own calculated factor. The 
old factors were: (4) Move empty belt over idlers, and 
(6) move load horizontally. These are now divided into: 
(a) Resistance of return idlers, (6) resistance of troughing 
idlers, (c) resistance of return belt, (d) resistance of 
trough belt and load. 

The new formula for calculating effective tension 
required to move the belt and load over the system is 


T; 7 Ni; + Nol» + K,LB + KL (B + M) 
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Fig. 3 The K, factors for varyin 
conditions of belt tension with 4-ft 
idler spacing 
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Fig.4 The / and /, factors for various 
size troughing and return idlers 
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TOTAL LOAD ON IDLER BEARINGS 


where 
= effective tension 
number of return idlers 
number of troughing idlers 
resistance return idlers 
resistance trough idlers 
resistance return belt = 0.015 
resistance trough belt and load 
lineal weight of belt 
lineal weight of load 
. = weight of conveyer 


If incline or decline is present, the tension required to 
lift or drop the load must be added. If a tripper is 
involved, the effective tension required to operate the 
tripper must also be added. From this effective tension, 
the hp required to move the belt and its load can be 
calculated. In order to compute the hp required at 
the motor shaft, the power required to turn the pulleys, 
including bending belt around pulleys, and to overcome 
drive losses must be added. Fig. 3 shows the Ke» factors 
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100 


STRAND LINEAL WEIGHT IN POUNDS PER FOOT (B+M) 


for varying conditions of belt tension with 4-ft idler 
spacing. Fig. 4 shows /;, /2 factors for various size 
troughing and return idlers. 

Many additional data must be collected by testing 
idler, belt, and load resistances under different combina- 
tions of type of belt, type of idler, type of material, 
varying slopes, degrees of belt tension, and varying 
climatic conditions. For example, under various con- 
ditions a Ky factor for a given belt construction, type 
of idler, and belt tension may require adjustment for the 
type of material; that is, dry sand, wet sand, iron ore, 
coal, or others. 

In 1956, Hewitt-Robins designed and built a 2-mile, 
downhill conveyer system for the Morrison-Knudsen 
Company, which is located at Promontory Point, Utah, 
in Great Salt Lake. Thirty million tons of gravel and 
aggregate are moved from a gravel pit to the lake shore. 
This gravel is then loaded onto barges which transport 
the material out into the lake to form the ballast for the 
solid-earth fill for the new two-way track system for 
Southern Pacific Railroad. The two main-line belts of 
this system are 54 in. wide, 4000 and 3850 ft long, 
respectively, and travel at 850 fpm. This installation 
has presented the opportunity to collect data on the 
highest tonnage, high-speed carth-moving system ever 
installed in the United States. Much useful information 
on idler resistance, belt and load-hysteresis losses, 
accelerating and decelerating loads will be developed 
from this program. 


Conclusions 

Improvements can be expected in many ways from 
continuing is ge activities. 

Belt covers made from new formulas and as yet un- 
developed polymers will offer increased resistance to 
abrasion, cutting, tearing, weathering, heat, cold, 
oils, and chemicals. 

Better adhesives will assist in splicing and in preventing 
delamination of covers and plies from severe service, 
or accident. 

Reinforcing materials of suitable flexibility and 
greater strength are already under test in the laboratory 
and in pilot installations. 

Technological advance, increased volume, and standardi- 
zation will permit economies in manufacturing and 
distribution to further broaden the field of economical 
use of belt conveyers. 
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A wide selection of fuel, 
including the use of waste gas, 
is making the gas turbine 
attractive and economical for gasifier, 
integrated pressurized process, 
extraction unit, and 
power generation applications 
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Economy of installation and competitive operating 
costs for gas-turbine power plants are rapidly establish- 
ing an important position for them in the chemical and 
process industries. The large amounts of thermal energy 
delivered in the exhaust at usable temperature, and the 
ability to use a wide selection of fuel, including the 
vaste gas of some processes, have made them extremely 
attractive 

They are particularly suited for requirements such as 
the supply of compressed air, hot gases, and mechanical 
power, or various combinations of these requirements. 
To simplify discussion, these applications are divided 
into four major categories: 


Gas-Turbine Gasifiers 


The gas-turbine gasifier is a machine capable of supply- 
ing large amounts of hot exhaust gases at moderate pres- 
sure, and varying amounts of mechanical power. These 
can be supplied up to 28 psia and at 700 to 1000 F. The 
gas-turbine gasifier is particularly useful with those 
processes that require hot gas with a large amount of the 
air’s oxygen still unused. Its configuration usually con- 
sists of a single-shaft gas turbine that has been modified 
to provide for a pressurized exhaust. In addition, the 
turbine component is arranged to develop the work re- 
quired to drive its air compressor. The balance of the 
energy input is delivered to the process in the form of 
pressurized high-temperature exhaust gases. Depending 
upon circumstances, this machine can be arranged to 
deliver power, be self-sustaining, or to require boost 
power. This is determined by such factors as process 
Peck ressure, component efficiencies, and metallurgical 
consideration. 

Fig. 1 is a schematic diagram of the air-and-hot-gas 
circuit of a butadiene process utilizing two gas turbines 
as gasifiers. The air compressor takes suction from the 
atmosphere, and a standard combustor configuration is 
used to heat its discharge to that temperature required 

Contributed by the Gas Turbine Power Division and presented at 
the Annual Meeting, New York, N. Y., December 1-6, 1957, of Tus 
American Society or Mecuanicat Enoinegrs. Paper No. 57—A-140. 
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Fig. 1 Schematic of a gasifier application utilizing two 


machines with common discharge for the regeneration of 
the catalyst in a butadiene process 








By D. F. Bruce 


Industrial Gas-Turbine Engineering, 
Westinghouse Electric Corp., 
Philadelphia, Pa. 


for the turbine portion to supply mechanical energy 
equal to that absorbed by the compressor. This tem- 
perature, of course, is influenced by the back pressure 
imposed by the resistance of the process. The catalyst 
bal is located in the exhaust line, and the gasifier is re- 
quired to deliver its exhaust at a pressure sufficient to 
overcome the resistance of the fixed bed, associated pip- 
ing, and any attached heat-recovery apparatus. The 
cycle illustrated is one in which the components have 
been so arranged as to provide a self-sustaining machine; 
the fuel flow is adjusted automatically by a governor to 
maintain gasifier speed. 

The process is endothermic, and requires periodic heat- 
ing and regeneration of the catalyst bed. Air must be 
delivered to the catalyst bed in excess of 1000 F. The 
application is particularly interesting from a thermo- 
dynamic standpoint as regards the fuel expenditure re- 
quired. The heat energy required for a given air-tem- 
perature rise above atmospheric conditions is independ- 
ent of the path followed on a temperature-entropy dia- 
gram. Therefore the fuel energy can be determined 
from the following 


Fuel energy, Btu per lb of air = 343 = Cp(ts — fh) 

A gas temperature of 1100 F to the process will require 
255 Btu per Ib of air delivered. This amount is required 
regardless of the back pressure. Therefore at lower 
back pressures the process combustor would be required 
to burn additional fuel, as the discharge temperature of 
the gasifier’s turbine decreases with a decrease in back 
pressure. However, the total fuel required will remain 
the same, whether it be burned in the combustor of the 
gasifier, or in the process combustor. 

Other methods of supplying hot gases are available, 
such as a separately driven compressor with a combustor 
to raise the temperature to that required by the process. 
An examination of the thermodynamic characteristics of 
this method results in the following comparison on a 
basis of process pressure requirements: 

1 Assume radiation and other losses are small and can 
be neglected 
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Fig. 2 The 98,000-scfm gas-turbine-gasifier performance 


faire taccaliela. 





2 Required air temperature to process—1100 F 
3 Cp» air assumed—0.25 Btu per lb K = 1.4 
4 


Adiabatic efficiency of separately driven compres- 


sor—n, = 75 per cent 
Over-all thermodynamic efficiency of compressor 
drive—n, = 25 per cent 


With the above assumptions, the following equations 
can be developed: 

(a) The enthalpy delivered to the air within the com- 
pressor casing is given by 


a fiR\n-1 
w _ &T[(F) K > 8] 
J ‘s by 


(6) The fuel energy required by the drive of the com- 
pressor is given by 


ho = J = 


Fuel energy (required by compressor drive) 


= : Btu per 1b of air 


(c) The total fuel energy required to deliver the air to 
the process at the required temperature and pressure is 
indicated by 


d 
Fuel energy per lb of gas = Cp (t3 — ti) ¥+ had 


P. K—1 
a —- edtcial LF) kt - 1] 


= Cp (t3 — 41) + - = 


“ MyNo 


which results in the following for the required process 
conditions 


. 0.7 
Fuel energy per Ib of gas = 0.25 (1100-80) + 555 Sas 
28.2\°4 
0.25 af 
x sx 540 x | (282) | 


255 + 110.5 


Fuel energy per 1b of gas = 
= 365.5 Btu per lb of gas 


The ratio of the fuel yy by two configurations 
for the condition cited is 1.43; or the separately driven 
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compressor configuration requires 43 per cent more fuel 
per ib of air delivered to the process. This would amount 
to a fuel cost saving of $230,000 per yr using a gas-tur- 
bine gasifier for a process requiring 240 lb of air per sec 
with a fuel cost of 30 cents per million Bru. 

These are the advantages of the gas turbine’s rejection 
of heat in usable form. In those cases where the exhaust 
pressure required is low, the full capability of the power 
plant can be utilized by arranging it to produce mechani- 
cal power as well as hot exhaust gases. 

The performance characteristics of a gas-turbine gasi- 
fier designed for an air flow of 120 lb per sec are indicated 
by Fig. 2. The limiting parameters are speed, compres 
sor surge, and cycle temperature. Turbine-exhaust tem- 
perature is indicated as a parameter on the plot of dis- 
charge pressure versus flow. The exhaust temperature 
developed by the gasifier is a function of the back pres- 
sure established by the process, and is not controlled by 
the turbine. It is developed as a result of the tempera- 
ture on the inlet of the turbine required to produce the 
energy to drive the compressor. A flow variation from 
approximately 70 to 125 lb per sec can be obtained by 
speed variation. 

Fig. 3 is a picture of two gasifiers in operation at a 
butadiene plant. The exhaust of these machines is 
manifolded without the use of isolation or check 
valves. Starting power is supplied by steam turbines 
which are connected by an air clutch. These machines 
have been arranged for single or parallel operation 
and have been on steam since March, 1957. 


Gas-Turbine Integrated Pressurized Process 


The integrated pressurized process application of a gas 
turbine is a method of supplying large air requirements to 
a process at a pressure level of 3 to 8 atm with the pro- 
duction of varying amounts of power according to the 
system arrangement and pressure drops. 

The compressor takes suction from the atmosphere and 
delivers the air at the required pressure. In this type of 
installation an intercooler between compressor stages 
would normally be used for pressure ratios in excess of 
6:1. The discharge of the compressor is routed through 
the process and then to the me Most of the appli- 
cations examined to date discharge the air from the 
process at elevated temperature and at appreciable pres- 
sure levels. The fuel required by the gas turbine can be 
added before or after the process depending upon proc- 
ess requirements. The maximum temperature to the tur- 
bine 7 
tions. 


ment is limited by metallurgical considera- 
e work balance between the compressor and 
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Fig. 4 Schematic pressurized process used in 
the manufacture of nitric acid 


turbine is largely dependent upon the pressure loss of the 
process, and the balance can either be absorbed or made 
up as required. 

The combined characteristics of this application de- 
pend upon the selection of the gas turbine, booster com- 
pressor, and intercooler in addition to the characteris- 
tics of the process. Hence it is rather difficult to illus- 
trate a performance field such as that prepared for the 
gasifier. This is not because of complexity of calcula- 
tion, but the number of possible combinations available; 
therefore some typical values have been included in 
Fig. 4 which schematically illustrate a process utilizing 
this type of gas-turbine configuration. 

The limiting factors to be considered in this application 
are the analysis of the process exhaust and carry-over of 
solid particles that could be harmful to the turbine. 

Fig. 4 is a schematic diagram of the air circuit of an 
integrated pressurized process used in the manufacture of 
nitric acid. The gas turbine is started by means of a steam 
turbine. The discharge of the gas-turbine compressor is 
passed through an intercooler, and then compressed to 
120 psia and delivered to the process at a temperature of 
450 F. The discharge of the process is heated to 1250 F 
in a catalytic combustor, passed through the turbine, 
and routed to a waste-heat boiler. The arrangement 
once started is self-sustaining, and the starting turbine is 
disconnected. The air flow to the process itself can be 
varied approximately 30 per cent by means of speed con- 
trol of the gas-turbine set. 


Gas-Turbine Extraction Unit 


Many processes require the delivery of large amounts 
of compressed air at pressure levels of 15 to 40 psig which 
for various reasons are not returnable to the gas-turbine 


cycle. This has led to the development of an extrac- 
tion-type gas turbine that has a stable pressure-flow 
characteristic from zero to maximum flow. 

An extraction-type machine of this type is currently 
in process of manufacture. It will deliver 125,000 scfm 
of air at 35 psig and 355 F. This machine will be in- 
stalled by the United States Steel Corporation at its 
South Chicago Works to furnish air for blast-furnace 
blowing. 

The gas-turbine cycle utilized for this machine is illus- 


MECHANICAL ENGINEERING 


' 


To mas’ 


COMPRESSOR 


MEGENER ATOR 


FURNACE 


mast 
Gas mer 





_— 
exTracteo am comBusTor 
Fummact 





Fig. 5 Schematic of 125,000-scfm extraction-cycle gas tur- 
bine using blast-furnace gas for fuel 


trated by Fig. 5. Suction for the air compressor will be 
taken from outside the blower building. The discharge 
flow of the compressor is split so that approximately 
one third will be available to the process, ak te balance 
is routed through a regenerator where it is heated by 
the exhaust gas. The hot air is then returned to a single 
external combustor which is fired with blast-furnace gas. 
This gas is taken from a supply main at a pressure of 8 oz 
psig and compressed to combustor pressure by a direct- 
driven axial-flow compressor. The combustor discharge 
is then passed through the turbine. The exhaust from 
the turbine is then passed through the regenerator, and 
then to the atmosphere. 

The gas turbine will be cranked by a steam turbine, 
and assisted to approximately 2000 rpm. It will be self- 
sustaining once started and will use blast-furnace gas 
as its primary fuel. The secondary emergency stand-by 
fuel will be distillate oil. 

Fig. 6 illustrates the performance characteristics of 
this machine. The cycle characteristics indicate that the 
machine will be extremely flexible and easy to control. 
Air will be available to the process from 0 to 100 per 
cent flow and at any pressure below the maximum speed 
parameter. 


Gas-Turbine Power Generation 


The fourth major category of applying gas turbines 
within the chemical process industries is in the develop- 
ment of mechanical power for direct drives, or the gen- 
eration of electrical power. It offers an extended field 
as regards the application of gas turbines because of the 
requirements of appreciable blocks of power for mechani- 
cal drives requiring some speed range. 

The gas turbine’s ability to utilize the waste gases of 
different processes as fuel, coupled with a process heat 
balance that can use the exhaust energy of the gas tur- 
bine, is of great interest and importance as regards a 
process study to determine equipment selection. The 
exhaust gases of the gas turbine contain approximately 
80 per cent of the oxygen of the intake air, and can there- 
fore be used as preheated combustion air for a boiler, or 
as the energy supply for a process heat exchanger. The 
thermodynamic efficiency in some cases can approach 100 
per cent depending upon the assumptions made as re- 
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Table 1 Pertinent characteristics of Westinghouse gas- 
turbine frames for mechanical drives and process applica- 
tions 
Speed Air Ex- 
range, Press flow, haust, 
rpm percent ratio Ilb/sec temp F 
8500 + § 5:1 52 775 
6000 0-110 21 98 890 
5740 + 8 :1 118 
aa 
1 


Model 
W31M 
W52M 
W81M 


Frame hp 
3250 
5300 
7800 

W121M 12,000 4700 +8 195 

W201M 22,500 3600 +8 365 
W81B Exhaust gases to process 98,000 scfm @ 28.2 psia 1000 F 
W201E Air to process 125,000 scfm @ 35 psig 355 f 


gards charging the turbine-exhaust energy to the process 
or against the power output. The feasibility of an ap- 
plication can be determined by a detailed study, and de- 
pends upon the commercial availability of a gas turbine 
having suitable performance characteristics. In Table 1, 
characteristics of typical gas turbines, as manufactured 
by the author’s company, are tabulated. Similar data 
are available from other manufacturers. 

At the present time, ten gas turbines of the writer's 
company are installed in refineries as mechanical drives. 
Five of these machines are in operation and five are being 
erected. All of these machines use refinery waste gas as 
their primary fuel. Several of them are arranged to use 
alternate fuel supplies which vary in heating values from 
800 to 2400 btu per scf. Fig. 7 1s a picture of a 3250-hp 
frame machine ready for shipment. Five of these frames 
have been installed in three fluidized catalytic refineries 
as the drive for the main air and gas compressor. 

A pressure-maintenance project installed by the Creole 
Oil Corporation of Venezuela has 12 single-shaft gas 
turbines installed on a platform erected on concrete 


piles some 12 miles from shore in Lake Maracaibo. The 
machines are arranged in two strings of six, and drive 
centrifugal compressors that are in series with external 


coolers between gas-compressor casings. Station suction 
is 55 psia with a discharge pressure of approximately 
1950 psia, a pressure ratio of 36:1. 

This application definitely illustrates the ease of apply- 
ing single-shaft machines as regards adaptability and 
control. The serviceability, low maintenance, and mini- 
mum of operating personnel required are of importance 
for such remote locations. 

The normal fuel supply is taken from the discharge 
of the number 2 compressor and supplied to the machines 
at 125 psig. The starting power for this application is 

rovided by expansion turbines coupled to the machines 
- air clutches. The starting turbines are supplied with 
natural gas at 600 psig which is normally furnished by 
the opposite string aboard the platform. During cold 
start-up this gas can be back-flowed from an ejection 
well. This installation has been on steam since April, 
1957. 

In the use of gas turbines for the generation of elec- 
trical power, many of the installations utilize waste 
gas for fuel. This 1s particularly the case in such remote 
installations as those found in Venezuela, Borneo, and 
the Middle East where there is little use for fuels of 
rather good quality that can be utilized by gas turbines. 
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Fig. 6 Operating characteristics of 125,000-scfm extrac- 
tion-cycle gas turbine 


A development now under way in the United States ex 
tends a similar set of economic conditions for the em- 
ployment of gas turbines in the generation of electrical 
power. The application is concerned with production 
of crude oil from shale. The most promising scheme 
available at this time utilizes a retort in which the shale is 
cooked, cracking the kerogen and releasing the shale 
oil. The principal by-product of the scheme is a waste 
gas of approximately 80 Btu per cu ft. The importance 
of this gas is that approximately one third of the ther 
mal energy locked in the shale is delivered as this by- 
product. 

The remote location, low Bru per cu ft, and low pres- 
sure at which this gas is dived exclude the possibility 
of transporting it to any market. It is of great impor- 
tance to the success of this scheme that the low Btu gas 
be utilized. The location and site conditions of the shale 
deposits are such that it would be extremely difficult to 
establish and justify any local industry development to 
use this fuel. At the present time, it appears that a gas 
turbine can utilize this gas as a fuel, and thereby con- 
vert it to electrical energy which can be efficiently trans- 
ported to market. 


Conclusion 


Applications will continue to be made in the categories 
covered in this paper as well as in varying combinations. 
The place that the gas turbine is taking in industry can 
best be measured by the number of units placed in opera- 
tion. While successful experimental gas-turbine units 
were available in the 1930's, it wasn’t until 1945 that 
commercial installations were really started. In the 
decade from 1945 to 1955, approximately 125 units were 
installed and placed in operation. By comparison, 1956 
and 1957 saw an equal number of a greater combined horse- 
power scheduled for installation than in the preceding 
decade. Many of the applications have been repeat 
orders showing that the gas turbine has proved itself in 
actual service, and that it should therefore play an ever- 
increasing role in providing power, compressed air, hot 
gases, or other needs for the process industries. 











UNDERSTAND 


HE Corporate annual report, valua- 
ble to engineers, has taken on new appearance, reada- 
bility, and usefulness. The reports have graduated 
from the elementary stage and broadened their scope. 
Recently, we have noted the ‘‘ivy look’’ in annual re- 
ports: They appear with a more sophisticated treatment. 

The following quotation reveals the new approach: 

“It is the policy of the management to be fully in- 
formative about the operations and financial position of 
your corporation. Our annual reports and quarterly 
earnings statements are provided to enable shareholders 
to follow closely the events affecting the corporation 
in which you have invested your money, your confidence, 
and your hopes for the future. 

‘The annual report, however, is more than a record 
of stewardship by the management to the owners of the 
corporation. It is the most important single document 
which your officers produce each year. It is prepared for 
the shareholders, but it is distributed to the company’s 
employees, its dealers, customers, and suppliers. In addi- 
tion, it is sent to financial and editorial writers of news- 
papers and magazines throughout the nation.”’ 


The Desire to Be Informed 


‘Requests for copies of the annual report are received 
from bankers, brokers, security analysts, libraries, uni- 
versities, colleges, and business schools, plus government 
agencies (State and Federal), trade associations, pro- 


! Formerly of Financial World 

Contributed by the Metropolitan Section’s Management Division 
of Tue American Society or Mecuanicat ENGrinerrs, and presented 
at the — Meeting, New York, N. Y., April 16, 1957, of the Metro- 
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has become a readable instrument. 
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New York, N. Y. 


fessional societies, institutions, and individuals in all 
walks of life. Many small investors write for our report, 
and a percentage of these become new members = spi 
shareholder family. 

‘Many persons form their opinions of our company 
and its securities almost entirely from what they read in 
the annual report, and how it impresses them. Thus we 
regard the cost of this means of communication as one 
of the best investments we make in public relations.” 

This concept of the modern annual report has spread 
at an accelerated rate throughout the managements of our 
leading industrial corporations and financial institutions. 
Today, almost two fifths of the 5000 annual reports 
rated in the Financial World competitions are explaining 
affairs to shareholders and providing information far 
beyond the necessary president’s letter and the audited 
balance sheet, income account, and profit and loss state- 
ment for the one year. 

There have been cycles in annual-report design since 
the start of the Financial World surveys. The initial 
crusade was aimed at encouraging more managements to 
add pictures and charts to their annual reports. The 
trend then turned toward a greater use of color and a 
modernization of layout. The pendulum swung from 
one extreme of inadequate financial statements to the 
other extreme of oversimplification of facts and figures. 
The promotional! annual report, packed with advertising 
and sales appeal, was favored by many managements, 
especially those distributing consumer goods. Extra 
emphasis on color and advertising design often reduced 
the amount of information provided and subordinated 
the financial statements, which are the heart of any 
annual report. 
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The Well-Balanced Report 


The well-balanced report, advocated by the author, 
has emerged as the most helpful to all classes of reader- 
ship. The front half provides an introductory page with 
a brief table of contents, a high-lights page A 9 stra 
tive statistics, a One-or-two-page seekers letter, and 
the narrative section, generously subheaded and illus- 
trated with pictures (properly captioned) and simple 
charts (not more than three indexes in each chart). The 
back half of the report includes the two-year compara- 
tive financial statements (balance sheet, income account, 
and profit and loss or surplus analyses with necessary 
footnotes and the auditors’ certification), plus a ten-year 
review of operating, income, and financial statistics. 

The comparative balance sheet provides the figures 
for only two days: the closing day of two fiscal years. 
The Asset side of the balance sheet lists everything owned 
by the ey, poe those things owed to the company. 
The Liability side lists everything the company owes, 


plus reserves, minority interests, — and surplus. 
a 


The assets of a solvent company are always greater than 
its liabilities, and the difference is called the Net Worth. 

Important to the average investor is the so-called 
“Current Position"’ or the ratio of current assets to cur- 
rent liabilities. Current assets include cash, government 
bonds, marketable securities, notes and accounts receiva- 
ble, and inventories (raw materials and supplies, plus 
work in process or finished merchandise). Current liabili- 
ties include bank loans and commercial paper, accounts 
payable, debentures and other debts due within the 
coming year, tax accruals, and dividends declared but not 
paid. Deducting the current liabilities from the current 
assets gives the net working capital. Generally speaking 
the net working capital should equal total current liabili- 
ties, and if there is an excess of current assets, so much 
the better. 

The working capital ratio is figured by dividing the 
current liabilities into the current assets, and if the ratio 
is better than 2 to 1, the current financial condition is 
satisfactory. However, a high ratio of over 6 to 1 might 
imply that the company has too much unemployed cash, 
too many unpaid bills outstanding, or an unusually large 
inventory of unsold merchandise. 


A Sound Company 


When judging the actual financial health of a corpora- 
tion, it is well to check the “‘Net Quick Asset’’ position. 
By subtracting current liabilities from cash Hp secre 
lent and accounts receivable, the Net Quick Assets are 
determined. When current assets, less inventories, equal 
or exceed total current liabilities, a corporation is said to 
be in a sound financial position. 

The average industrial company is in the best position 
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when neither bonds nor preferred stock are outstanding 
ahead of the common stock. If there is bonded indebted- 
ness, not more than 25 per cent of the total capitalization 
should be in bonds or funded debt. If both bonds and 

referred stock are outstanding, the combination of 
fanded debt and preferred stock should not exceed 50 
per cent of the total capitalization. ; 

Companies which value their good will, trade-marks, 
and patents at the nominal value of $1, or at zero, are in 
a better position than those that carry this intangible 
asset at millions of dollars. Depreciation of plant and 
equipment also should be noted, especially if there is a 
footnote explaining the en policy of the cor- 
poration. It is always good policy to read all footnotes, 
even though they may be set in very small type, because 
here the independent auditors list the qualifications, ex- 
ceptions, contingent liabilities, and any — litiga- 
tion. If the company has funded debt or loans outstand- 
ing which require that the management maintain a Cer- 
tain ratio of current assets to current liabilities or forbid 
any increase in dividend rate until certain requirements 
are met, these restrictions will be found in the footnotes. 


The Income Account 


The income account for the latest year provides a vari- 
ety of information, but it is more helpful if the preceding 
year’s income account is also available for a direct com- 
parison. It is only within the past dozen years that the 
majority of publicly owned companies have been pro- 
viding sales figures. Today, almost every listed corpora- 
tion starts its income account with ‘‘Net Sales,’’ which 
represents actual sales after allowances, discounts, re- 
funds, and credits for faulty or returned merchandise. A 
service company, such as a railroad or electric company, 
will start its income account with “‘Gross Income,’’ 
which represents payments for transportation or utility 
service. 

The first deduction from Net Sales is ‘‘Cost of 
Sales,’’ which includes the prices paid for raw materials, 
manufacturing wages, depreciation, maintenance, local 
taxes, fuel, and rent. Next is ‘Selling and Administra- 
tive Expenses,’’ which include nonmanufacturing pay- 
ments om executive and clerical salaries, salesmen’s 
drawing accounts and commissions, advertising, promo- 
tion and public relations, plus other general expenses. 
This leaves the “‘Net Operating Income,"’ to which is 
then added ‘‘Other Income,’’ and this includes interest 
and dividends on securities owned, income from sale of 
assets, and other profits not considered as operating in- 
come. The amount after adding Other Income is 
available for interest on bonds or other loans, and if such 
a deduction is made, the balance left is the ‘‘Net Income 
Before Federal Taxes.’’ When the Federal taxes, or the 
provision for Federal taxes is deducted, the remainder is 
the ‘‘Net Income After Federal Taxes,’’ and if there are 
no special or nonrecurring deductions, this is the amount 
available for dividends on the preferred stock, if any, 
and the common stock. 


Unsheath the Slide Rule 


Those who use the slide rule can now get busy, first 
to determine the Margin of Profit, which is obtained by 
dividing the Net Sales into the Net Operating Income, 
sometimes called the ‘‘Net Profit From Operations.”’ 
The ‘Profit Margin’’ for one year does not mean much 
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unless it is compared with something. If the Profit 
Margins for a series of years are available, it then cap 
be determined as to whether the trend is up or dow 
Or a comparison can be made with the Profit Margins 
of other corporations in the same or similar industries to 
determine an average level for the profits on sales. 

Because of the big bite taken by Federal taxes, it has 
become popular today to determine the post-tax margin 
of profit, which is determined by dividing the Net 
Sales into the Net Income After Federal Taxes. Here 
again, it is necessary to have comparative post-tax 
profit margins for previous years or figures for competing 
companies in the same industry, to draw any intelligent 
conclusions. This is why one of the primary requisites 
of a modern annual report is a ten-year table of operating 
and financial statistics, to make quick comparisons with 
previous years and determine trends. But far too many 
corporations fail to provide any of the important ratios, 
such as profit margins (before or after taxes), operating 
ratio (percentage of all expenses to net sales or gross in- 
come), inventory turnover, working capital ratio (ratio 
of current assets to current liabilities), and so forth. 

Today we are finding plenty of per-share statistics in 
annual reports, ranging from earnings and dividends per 
share on the common stock, to Federal taxes and work- 
ing capital per share. But very few reports provide the 
percentages paid out in dividends and the amount re- 
tained in the business at the end of each year. Over a 
period of years, the seasoned industrial company should 
pay out at least 50 per cent of its earnings in dividends. 
Growth companies often pay dividends of less than 50 
per cent, because they are ploughing back a larger share 
of earnings to pay for expansion, new equipment, and 
R & D (Research and Development). 

But in the back part of the well-balanced annual re- 
port, more ratios are needed and there is no apparent 
reason why these ratios and percentages cannot be sup- 
plied, unless the management prefers to exclude them be- 
cause the trend indicated is not favorable or flattering. 


Reports for the Asking 

At this point it may be mentioned that if the Financial 
World Annual Report Survey did nothing else, it did en- 
courage rset, of industrial corporations and finan- 
cial institutions to make their annual reports available 
to anyone upon request. Today, every person who would 
like a copy of the annual report of a leading company 
can obtain one for the asking—often a two-cent postal 
card is all that is necessary to obtain a copy of a corporate 
report which is worth around a dollar a copy, and it is 
sent — 


Read the annual report of the company for which you 


are working. If it is a publicly owned corporation, that 
is, with shares in the hands of the public, there will be 


no difficulty in obtaining a copy. If you work for the 
subsidiary of a large consolidation, obtain a copy of the 
annual report of the parent company. Here you will 
find the management's account of stewardship, its record 
of progress, and its hopes for the future. There may be 
some ‘‘double-talk’’ and hedge clauses, but if you work 
out some of the ratios suggested you can determine 
whether real progress is being made, or whether there 
are some problems to be solved. You will be better in- 
formed about your company than you were before you 
read the report. 

Obtain copies of the annual reports of all important 
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competitors in your industry. Apply the same ratio 
tests, and then read what their managements say about 
the progress of your industry and how they view the 
future. Opinions from a dozen annual reports, represent- 
ing the same industry, may cause some confusion, but 
you will learn why some of your competitors are doing 
better than your company, while others are having a 
difficult time. Such matters as overproduction, pricing, 
shortages, labor difficulties, litigation, and special prob- 
lems will be revealed in several of the annual reports of 
your competition. You may know about some of these 
matters, but the reading of these annual reports will pro- 
vide a good refresher course on the progress of your in- 
dustry. 


In the Know 


Send for copies of the annual reports of all or most of 
your customer companies or of those leaders of industry 
who buy the majority of your products. If you are a 
manufacturer of heavy equipment, this is a simple mat- 
ter. But if you are in the consumer-goods field, you can 
at least send for chain store, department store, or mail- 
order company annual reports. If you are a sales engi- 
neer selling equipment, your customer annual reports 
may very well provide a forecast of capital expenditures 
for the coming year, as compared with past years, and 
this will give you a good idea of whether you will sell 
more or less of your equipment. Customer annual reports 
also may reveal other factors which may reassure you, or 
disappoint you, but at least you will be a better sales- 
man and have a broader understanding of your custom- 
ers’ problems and prospects. 

Write for copies of the annual reports of your suppliers. 
If part of your work has to do with purchasing materials 
and equipment, it will be to your advantage to know if 
your leading suppliers are prosperous and how large their 
inventories are. Perhaps these annual reports will indi- 
cate future price cuts or increases. In addition, some of 
these annual reports may disclose new products, which 
are almost ready for mass distribution, as well as the im- 
provements which have been introduced during the 
recent past. 

Obtain annual reports of companies making substi- 
tutes. If you are in the steel industry, perhaps you 
should send for the annual reports of leading aluminum 
and copper fabricators, and possibly some of the plastics 
manufacturers. If you have heard that some new or 
improved raw material or product has been developed 
which could prove to be a substitute for something you 
manufacture, obtain the sales brochure, of course, but 
also send for the company’s annual report. 

Watch for annual report advertisements in the finan- 
cial pages of metropolitan daily newspapers, the financial 
publications, and the business magazines. Each year 
more corporations advertise their annual reports and 
offer copies to the investing public. Many engineers 
have sent for copies of annual reports for the prime pur- 
pose of finding out if they might be good companies to 
work for, at a time when they are considering a change 
of job. Annual reports have become highly effective in 
recruiting engineers, and this is why more managements 
have devoted a section of the annual report to employees. 

When you have your small library of annual reports of 
different corporations, take out your slide rule and pursue 
the elusive statistics to determine which of the reports 
are as good as they look. 
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Fig. | 
Fairbanks-Morse Speed 
Merchant locomotive 


Progress in Bailway Mechanical Engineering 


Mortive-power developments reported during the past 
year did not reveal any new or startling trends, but 
rather continued progress along lines already established. 
There was continuing development of the lightweight 
trains, including dual-powered locomotives for these 
trains; continued progress in converting to diesel power; 
and continued development of new types of freight cars 

The distribution of motive-power types in the United 
States as of August 1, 1957, is shown in Table 1. 

Few new types of diesel locomotives were reported. 
The trend toward standard types of locomotives contin- 
ues, both in the United States and abroad. Domestic 
manufacturers continue to use the electric transmission, 
while some European builders, particularly in Germany, 
use the hydromechanical transmission. 

Renault is building two locomotives of 2400 hp each 
with free-piston engines and gas-turbine drive, for deliv- 
ery in 1958. 

No new electric locomotives were developed in the 
United States, but several were reported from Europe. 

No definite developments in the field of nuclear-pow- 
ered locomotives were reported, although this oe 
continues to receive attention. 

Although the production of steam locomotives has 
been Saaaienek ia the U. S., European builders are 
continuing their manufacture. For example, Henschel & 
Sohn report the construction of Beyer-Garratt-type loco- 
motives for the South African Railways, and of 1-C-1 
superheated-steam locomotives for the Indian Railways. 


Diesel Locomotives 


The New Haven Railroad placed in service on its new 
ACF Talgo trains the Fairbanks-Morse 6 fp Merchant 
locomotive. This locomotive, developed especially for 


‘ Numbers in parentheses refer to the Bibliography at the end of the 


= 
eport of Committee RR-6 Survey: Chairman, D. R. Meier; members, 
R. M. Coultas, H. G. McClean, A. G. Dean, F. L. Murphy 
Contributed by the Railroad Division and presented at the Annual 
Meeting, New York, N. Y., December 1-6, 1957, of THe American 
Society or Mecnanicat Encingers. Paper No. §57—A-232. 
Nore: The survey covers the period September 1, 1956, to Septem- 


ber 1, 1957. 
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use in lightweight train service, is powered by the FM 
8-cylinder opposed-piston engine which provides a total 
of 1720 hp for traction plus auxiliaries. A minimum of 
1275 hp is available for traction. This locomotive is pro- 
vided with third-rail shoes for operation on 600 volts 
d-c in the electrified zone. Details of the locomotive are 
given under item 1, Table 2, and the photograph shown 
in Fig. 1. This locomotive was the subject of a paper 
presented at the 1956 ASME Annual Meeting (2).! 

Other locomotives designed for use on the lightweight 
trains were described in last year’s report (3). 

General Motors delivered to the New Haven Railroad 
two standard FL9 units modified for operation on he 
600-volt electrified portion of the line. Each locomot ve 
is provided with a pantograph for overhead pickup and 
also with third-rail shoe pickup. The particulars of this 
locomotive are shown in Table 2, item 2. Fig. 2 is a pho- 
tograph of the locomotive 

Another locomotive of General Electric’s ‘‘Universal 
Line’’ of locomotives is shown in Fig. 3, and described in 
item 3, Table 2. Twenty 1200-hp locomotives of this size 
have been shipped to the Sorocabana Railroad of Brazil. 
They feature Ricicated equalized trucks in which the bol- 
ster is supported on resilient rubber cushions which pro- 
vide for lateral motion. 

A diesel-electric freight locomotive built during the 
year by Henschel & Sohn of Germany for service in the 
Netherlands is illustrated in Fig. 4. The locomotive is 
powered by a single 1425-hp, V-12 General Motors en- 
gine. Details are shown in item 4, Table 2. 

The French National Railways has taken delivery of 
an order for 20 road locomotives designed and built by 
Alsthom for freight-and-passenger service. These units, 
described in Table 2, item 5, are powered by dual 900-hp 
diesel engines, and have fabricated trucks. One of 


Table 1 Locomotives of Class 1 Railroads of U. S. (1) 


Gas 

Elec- tur- 
Steam tric bine Total 
3037 611 25 30585 
0 889 
1636 


Diesel 
Units owned or leased 26912 
Units stored serviceable 41 832 16 
Units awaiting repair 1005 550 8] 0 
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Fig. 2 

1750-hp General 
Motors two-power 
locomotive for 


ee ace hagas passenger use 


Fig. 3 

General Electric 
1200-hp diesel- 
electric 
locomotive for 
Brazil 





Fig. 4 

German-built diesel- 
electric locomotive for 
the Netherlands 


Fig. 5 
Alsthom 1800-hp diesel-electric 
freight and-passenger locomotive 


A review of developments in railroad motive power 


and rolling stock, both in the United States and abroad 
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these new diesel-electric units is illustrated in Fig. 5. 

A locomotive built for the French National Railways 
is illustrated in Fig. 6 and described in item 6, Table 2, 
and is one of an order for 35 diesel-electric units. Each 
unit is powered by a Sulzer 2000-hp, dual-bank engine, 
a cross section of which is shown in Fig. 7. This is a C- 
C, 6-motor locomotive featuring fabricated trucks. 

Deutz of Germany has built a center-cab freight loco- 
motive of 2000 hp using two turbosupercharged 2-stroke- 
cycle diesel engines and hydraulic transmission. A pho- 
tograph of this locomotive is shown in Fig. 8, and de- 
tails are provided in item 7, Table 2. The total weight 
of the locomotive is 75 long tons. 

The first of a new standard line of locomotives for the 
British Railways’ modernization program has been built 
by Vulcan. This line comprises 1000-hp road switchers, 
details of which are shown in item 8, Table 2. One of 
these 4-axle, 4-motor diesel-electric units is shown, Fig. 9. 


Electric Locomotives 


The Elin Electric Corporation of Austria has built a 
dual-frequency locomotive designed to operate at both 


16/3 and 50 cycles—an indication that the spread of elec- 
trification at the industrial frequency points up the de- 
sirability of operating through trains in Western Europe. 
This 2800-hp passenger locomotive is shown in Fig. 10, 
and its details are outlined in item 1 of Table 3. 

A 6000-hp freight locomotive built in Germany for 
the German Federal Railways is illustrated in Fig. 11. 
It is the most powerful electric locomotive in service on 
this system. Particulars of this C-C locomotive are 
given in item 2, Table 3. . 

The Swiss Federal Railways has taken delivery of a 
5160-hp passenger locomotive built by the Swiss Loco- 
motive and Machine Works, the electrical equipment 
having been supplied by the Oerlikon Engineering Com- 
pany. Fig. 12 illustrates this C-C unit, and item 3, 
Table 3 provides details. 

Brown-Boveri has built a 2500-hp, B-B industrial- 
haulage rectifier locomotive for 6000-volt, 50-cycle a-c 
operation. The locomotive, illustrated in Fig. 13 and 
described in item 4, Table 3, is equipped with air-cooled, 

umpless excitron rectifiers, and the control is arranged 
= regenerative (not rheostatic) braking. The unit is 
equipped for low-speed remote-control operation for 
train-loading functions. 


Freight and Passenger Cars 


Numerous developments in the freight-and-passenger- 
car fields have been described by the press and in trade 
journals during the past year. This report will be lim- 
ited to the discussion of the most significant among these. 
Included among noteworthy developments are the three 
lightweight passenger trains of the New Haven Railroad, 
all of which are now in service. Noteworthy, also, are 
new types of freight equipment embracing several special- 


Table 2 Diesel Locomotives 


Item No. 1 2 3 
Builder FM EMD GE 
Builder GE EMD GE 
Owner NY, NY, Soro- 

NH&H NH&H cabana 
P F, P, Sw 
B-B 


mechanical 
electrical 


Service 

Wheel arrangement 

Engine data: 
Engines per cab l 
Hp rating per engine 1200 
Number Spd V-8 
Bore and stroke, in 
Engine speed, rpm 1000 
Cycles 4 
Supercharging J Yes 
Manufacturer CB 

Weight on drivers, lb 

Total locomotive weight, Ib 

Fuel capacity, gal 

Driving-wheel diameter, in 

Type of transmission 

Track gage, in. 

Maximum speed, mph 

Fig. no 


* Positive displacement blower 

* Twin bank vertical cylinders 
F—Freight 

P—Passenger 

Sw—Switching 

FM—Fairbanks, Morse & Company 
GE—General Electric Company 
Sorocabana—E.F. Sorocabana—Brazil 

EMD —Electro-Motive Division of General Motors Corp. 
CB—Cooper-Bessemer Corp. 

MGO—Société Alsacienne de Construction Mécaniques, France 
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7 8 
Vulcan 
EE 
British 


4 5 
Henschel Alsthom 
EMD Alsthom 
Nether- 

lands 
F - : F 
B-B -<C . B-B 


Deutz 
Deutz 


F&P 
B-B 


2 ] 

1000 1000 
12° V-12 V-8 

1l XK 14.2 7*/s X 10 10 X 12 
710 750 850 

+ 2 + 

Yes Yes Yes 
Sulzer Deutz EE 

264 , 000 168 ,000 161 ,000 
264 ,000 168,000 161,000 
1000 660 800 
47"/2 41 43 

Elec Hydr Elec 
56'/- 56/2 56! 56'/2 
62 81 46 75 75 

4 6&7 8 yy 


l 
1425 2000 
V-12 

8'/. X 10 
835 

* 


No* 
EMD 
150,000 
150,000 
800 


393/s 
Elec. 


AFL—Société Ateliers et Forges de la Loire, France 

CEM—Cie Electro-Mécanique, France 

Sulzer—Cie de Construction Mécanique Procédés Sulzer, Switzerland 
Deutz—Klockner-Humboldt-Deutz A.G., Germany 

SNCF—French National Railways 

EE—English Electric Co., England 

Vulcan—Vulcan Foundry Ltd., England 

NY, NH&H—New York, New Haven & Hartford R.R. 
Henschel—Henschel & Sohn, Germany 

British—British Railways 
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Fig. 6 

2000-hp diesel- 
electric locomotive 
featuring dual-bank 
engine 


Fig. 7 

Cross section 
of Sulzer 
2000-hp 
dual-bank 
engine Fig. 8 
German-built 2000-hp 
diesel-hydraulic freight locomotive 








Fig.9 
British Railways standard 1000-hp 
diesel-electric road switcher 


Fig. 10 Austrian 1624 and 50 cycle 
dual frequency electric locomotive 


Fig. 11 Krupp-builet 15-KV_ 1624 
6000-hp electric freight locomotive 


Fig. 12 Swiss Federal Railways 5160-hp 
passenger locomotive 
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purpose cars and a number of unusual innovations de- 
signed to improve handling and lessen damage to lading. 
The trend toward the use of air springs in railway cars 1s 
increasing in popularity with the introduction of a com- 
bination air-coil spring for subway cars. 

These and the other developments reported herein rep- 
resent only a portion of the over-all effort on the part of 
the railroads and their suppliers to combat the increas- 


ing cost of operations, and to place themselves in a more 
competitive position among the common carriers. 


Lightweight Passenger Trains 

The term ‘‘lightweight’’ continues to receive emphasis 
in discussion of new passenger equipment. A number of 
lightweight high-speed trains are currently undergoing 
evaluation on several railroads; however, it is too soon 
to know whether their expected reduced operational and 
maintenance costs as well as their passenger appeal will 
be realized. 

Of the new passenger trains delivered during the past 
year, two, namely, ‘‘John Quincy Adams"’ built by ACF, 
Fig. 14, and New Haven’s “‘Dan’l Webster’’ built by 
Pullman Standard, Fig. 15, are near duplicates of the 
Train ‘‘X’’ and Talgo equipment supplied earlier to other 
railroads by the same builders and described in previous 
ASME papers. The primary differences between these 
trains and their earlier counterparts are additional horse- 
power in the form of twin locomotives, one at each end 


Table 3. Electric Locomotives 


Item No. 1 


Railroad Austria 
Builder—mechanical SGP 


Service P 


2 + 


Germany SF Rhine 
Krupp SLI KM 
Builder—electrical Elin AEG OE - BBC 
Wheel arrangement B-B CC ~<C 


B-B 
1H 


Power supply 


Power conversion 


15 kv 16?/; cps e 
20 kv 50 cps 


AC series motors 


F 
15 kv 16? 3 cps 


AC series motor 


AC series motor 


6 kv 50 cps 


Excitron rec. 


Current collector Panto Panto. Panto Panto 
Driving wheels 
Number 8 12 12 8 
Diameter, in. 53 49 2 49.6 44 
Weight, Ib 
Total 180,000 
On drivers 180,000 
Per driving axle 45,000 
Dimensions, ft-in.: 
Length over-all 50-0 63-9!/> 60-5 54-2 
Width over-all 10-0 10-2!/> 9-8 — 
Height, panto down 15-0 14-5 14-9 
Rigid wheel base 10-6 14-7 
Total wheel base 35-0 43-7 42-8 
Traction motors 
Number 4 6 + 
Method of mounting Truck Axle hung Truck Axle hung 
Method of drive Resilient Gear Resilient Gear 
Gear ratio 3.625 3.727 2.56 
Tractive force, lb 
One-hour rating 20,000 46,400 46,700 48,600 
Per cent adhesion 11.1 16.9 17.7 16.8 
Continuous rating 15,850 44,500 39,700 
Per cent adhesion 8.8 16.3 15.0 
Rail horsepower 
One-hour rating 2800 6000 5740 
Continuous rating 2620 5900 5160 
Maximum . — _ 
Speed, mph: 
One-hour rating 51 48.5 
Continuous rating. . 62 49.6 
Maximum ; 62 
Regeneration No 
Multiple-unit opera- 
tion : - No 
Track gage, in. 56'/2 
Fig. no. 11 
AEG—Allgemeine Elektrizitats Gesellschaft Germany 
SFR—Swiss Federal Railways 
SLM—Swiss Locomotive & Machine Works, Switzerland 
OEC—Oerlikon Engineering Company, Switzerland 
BBC—Brown, Boveri & Co., Switzerland 
Rhine—Rhineland opencast lignite mines (Rhein AG), Germany 
KM—Krauss-Maffei Locomotive Works, Germany 


290,000 
290,000 
72,500 


273,000 
273,000 
45,500 


264,000 
264,000 
44,000 


6 


* Dual frequency locomotive 

P—Passenger 

F—Freight 

[H—Industrial haulage 

Austria—Austrian Federal Railways 
SGP—Simmering-Graz-Pauker AG, Austria 
Elin—Elin AG, Austria 
Germany—German Federal Railways 
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Fig. 14 

ACF-built train with 
Fairbanks-Morse 
two-power 
locomotive 


Fig. 16 

New Haven’'s 
“Roger Williams,” 
Budd-built 
two-power train 


Fig. 17 

Trans-Europe express 
train with 2300-hp 
Netherlands-built diesel- 
electric power car 


Fig. 13 
Brown-Boveri 
6000-volt 
2500-hp 
rectifier- 

type locomotive 


Fig. 15 Pullman-built ‘“‘Dan’] Webster” train with 
Baldwin-Lima-Hamilton two-power locomotive 


Fig. 18 Budd-built siesta coach has 24 


single and 8 double rooms 


Fig. 19 The single rooms of the siesta 
coach are arranged in duplex fashion 
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of the train, and their ability to operate on 600-volt, d-c 
power drawn from a third rail. 

New Haven’s third lightweight coach train, the Budd- 
built “Roger Williams,’ Fig. 16, is an outgrowth of the 
builder's experience with the RDC. Mechanically similar 
to the self-propelled car, this train has been tailored to 
high-speed ad epi turn-around by the use of end cars 
with an engineer's cab at one end, and by gearing for 
greater speeds compatible with power available in a mul- 
tiple-unit train. Outside-swing-hanger trucks are used. 
Traction motors and control to permit operation into 
Grand Central Station were furnished by the General 
Electric Company. Over-all height has been reduced 
to save weight and provide a low silhouette. Interior 
paneling is vinyl-faced, using color combinations se- 
lected to produce a pleasing atmosphere. 

The pertinent features of these three trains are shown 
in Table 4. 

Seven countries in Europe—Belgium, France, Ger- 
many, Italy, Luxembourg, the Netherlands, and Switzer- 
land—are participating in sponsoring an improved inter- 
national passenger service. This service, called “‘Trans 
Europe Express,’’ makes use of new trains constructed 
by various builders in France, Holland, Switzerland, and 
Germany. A train set buile by N. V. Nederlandsche 
Spooswegen, consisting of a diesel-electric power car and 
three tailers, is shown in Fig. 17. Five such trains, the 
motor coaches of which were built in the Netherlands, 
and the trailers in Switzerland, will be operated on 
common account by the Railways of the two countries. 
Electrical equipment is Brown-Boveri. 

The truck is of swing-bolster construction, with axle 
arrangement A-1-A. 

The weight of these trains, including motor coach, is 
226 long tons, and their capacity 114 passengers, plus 
space for 32 in the dining car. 

The motor coach has two Werkspoor 16-cylinder en- 
gines of 1000-hp each at 1400 rpm. Maximum sched- 
uled speed is 87 mph. 

Other similar trains built in Germany will use hydrau- 
lic transmissions and a different make of diesel engine 
(4). 

An interesting development in the field of lightweight 
trains is taking place in Sweden (5). Three experi- 
mental coaches for an ultimate 10-car, 265-seat train 
have been built for the Swedish State Railways. These 
cars are designed to weigh 495 lb per passenger seat, with- 
out locomotive, or considerably less than the American 
lightweight trains. The cars are basically of tubular 
steel-sheet construction, 37 ft long, and 10 ft 2 in. in both 
width and height. 

A feature of these cars is the use of nonrotatable steera- 
ble axles on which the wheels are free. The front axle 
of one car is coupled to the rear axle of another car to 
form a sort of 4-wheel truck which is said to automati- 
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cally adjust itselt to curves. Air-brake and electrical 
connections are built into the coupling. The coupling 
arrangement used makes it possible to cut cars in and out 
of the consist as desired. 

It is estimated that a 1400-hp locomotive for this train 
can be built within 78,000-lb weight, and that this will 
provide sufficient power for the locomotive to reach 
speeds of 93 mph. 

Siesta Car. Budd's Siesta coach, a car of conventional 
size and weight in operation on Burlington's new Den- 
ver Zephyr, represents a new concept of sleeping-car 
travel, Figs. 18 and 19. Possessing facilities for sleeping 
forty passengers in 24 single and 8 double rooms, the car 
was Sane to attract overnight passengers at a fare 
only slightly more than the coach rate. Each room has 
its own toilet and lavatory as well as individual heat and 
air-conditioning controls. Extensive use is made of 
polyester plastic shells, with the assembly of two mating 
units forming an entire room exclusive of trim. The sin- 
gle rooms are arranged in duplex fashion with upper 
rooms interlacing the lower. The 74-in. berth is formed 
by two half sections folding out of opposite partitions, 
except for the upper berth in the double room which 
folds down from the overhead. 

Lightweight Multiple Unit Car. The Budd Company has 
under construction for the Pennsylvania Railroad six 
electric multiple-unit cars of lightweight Pioneer III 
construction. These cars will operate from the 11,000- 
volt line, using ignitron rectifiers and d-c motors. Elec- 
tric equipment is to be furnished by the Westinghouse 
Company. 

Subway Car Truck. Pullman-Standard is delivering to 
the Metropolitan Transit Authority of Boston a quan- 
tity of 2-car-unit rapid-transit cars, Fig. 20. Of unusual 
interest is the truck, supplied by General Steel Castings 
Corporation, which incorporates a combination-air-and- 
coil bolster spring, Fig. 21. The coil spring supports 
the weight of the empty car while the air spring sup- 
ports the passenger weight differential. 

The truck is equipped with two General Electric mo- 
tors mounted longitudinally, and driving through right- 
angle hypoid gears. Dynamic braking is seaviied down 
to 5 mph, and the control is arranged to blend the dy- 
namic and air brakes at low speed. Air brakes are the 
Westinghouse Air Brake Company's package brake with 
the Cobra shoe. 

French Pendulum Car. The French Railways are testing 
a lightweight ‘‘pendulum"’ car designed to operate at 
average speeds in excess of 100 mph. The height of the 
horizontal axis of oscillation is § ft 9 in. above the track, 
whereas the center of gravity of the body is approxi- 
mately 28 in. below this axis. It is intended that the 
car will “‘bank"’ into curves, and allow speeds on curved 
track which heretofore resulted in severe passenger dis- 
comfort. The body of the car itself is made of a light 
alloy, argon welded. The weight of the car, including 
equipment, is approximately 57 metric tons (125,700 
Ib). The coach ts shown in Fig. 22 (6). 

Baggage Express Cors. ACF Industries is building 
for several railroads a low-cost baggage-express car, de- 
signed for mass production. The cars are 70 ft '/ in. 
long, and have a capacity of 70,000 Ib. They may be 
equipped with messenger facilities at a minimum ex- 
pense. The cars are manufactured in the builder's 
freight-car shops using freight-car methods, thus further 
reducing costs. One of these low-cost baggage-express 
cars is shown in Fig. 23. 


MECHANICAL ENGINEERING 





Bon gen ——S ee 
a rs | = J Fig. 20 
ree 4 Pullman-built 


rapid-transit 
cars for Boston 


ld 


Fig. 21 Truck used on rapid-transit in- ae 
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Fig. 24 

Car designed by Evans 
Products Co. to transport 
steel coils up to 7 ft 

in diameter 


Fig. 26 

70-ton pulpwood 
car, only 2 ft 
higher than 
50-ton predecessor 


Fig. 25 

Exploded view of 
Pullman-Standard 
PS-5 gondola with 
basic 70-ton capacity 
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Fig. 2 Piggy-Back, Inc., 
with special fittings for 
transporting highway trailers 


Table 4 Comparison of Lightweight Trains of New Haven Railroad 


Train consist 
Length of each car; ft, in 


Length of entire train including 
locomotives; ft, in 

Height, over-all; fr, in 

Width, over-all; fe, in.. 

Floor height, in..... 

Center of gravity above rail, in 

Wheel diameter, in 

Number of axles per coach 


Seat centers, in.... 

Number of seats per coach 

Total seating capacity 

Total weight of train (including 
locomotives) light, Ib 

Weight per seat (including loco- 
motives ), lb 

Weight per traction horsepower, 
lb 

Car-body suspension 

Coupler type. 


Auxiliary power 


Air conditioning 


Heating 


Brake 


Public-address system 


Pullman train 

1 center-unit grill 

5 2-unit articulated 
coac hes 


2-unit articulated 
coach, 99-3 

Center unit grill, 
48-0 


667-3! 
11-0 
10-0 
235 
44 


2 

Center, 2 

2-unit articulated, 
7 

39 

Center, 31 

Articulated, 88 


Coach, 352 
Dining, 31 


611,434 
1597 


340 

Self-leveling air 
springs 

W.A.B.Co. load- 
carrying type 

480-volt 3-phasc, 
60-cycle from 
locomotives 

Locker-sealed type 
each car. 6ton 


charged with F- 


12 

Overhead and floor 
resistance type 
(electric) 

N.Y. Air Brake 
“LWE” electro- 
pneumatic-actu- 
ated single-cobra 
shoe tread 

RCA system in 
ceiling panels 


ACF Talgo 

1 3-unit coach grill 
‘articulated 

4 3-unit coaches 
articulated 

109-5§'/» 


38 


94 


Coach, 428 
Dining, 39 


809, 346 
1733 


372 
Coil springs 


Ohio Brass ¢ oO. 
tight lock 

440-volt, 3-phase, 
60-cycle from 
locomotives 

2 Trane 4.5-ton 
units per 3-unit 
coach 


Overhead and floor 
resistance type 
electric) 

W.A.B. Co. E26 
pocumatic actu- 
ated single cobra 
shoe tread 


Bogen system 


Budd-modified RDC 

2 head-end coaches 

3} intermediate coaches 

1 intermediate coach- 
grill 

85-0 


Intermediate, 7 
Head end, 60 
Coach, 376 
Dining, 40 


798 , O€0 
1918 


26 
Coil spring 


AAR type-H tight 
lock 

2 22.5-kw engine 
driven genemotors 
per car 
Frigidaire 8-ton unit 
per coach 


Engine cooling water 


W.A.B. Co. H.S 
electropneumatic 


double shoe disk 
type 
None 


.28 The ACF-developed trailer hitch in retracted position Fig. 29 The ACF-developed trailer hitch in working position 





Freight Cars 


Several new freight-car types, continuing the emphasis 
on the special-purpose car, have made their appearance 
during the past year. Evans Products Company has de- 
veloped a coil car designed to transport steel coils up to 
7 ft in diam protected from weather, load shifting, and 
impact damage. Two cylindrical metal containers, split 
down the center, and capable of being cranked open, are 
mounted on a conventional flat car, Fig. 24. Inside, the 
coils are held in position by adjustable wood-cushioned 
steel cross members, sprung to absorb shock. Vertical 
shutter-type doors located on the ends of the containers 
allow entry into the car without opening the shell. 

Pullman-Standard has added a fifth member to its 
family of standardized freight cars. The PS-5 gondola car 
is available in both the 52 ft 6 in. and 65 ft 6 in. lengths 
with basic 70-ton capacity, with wood or steel floors, 
and fixed or drop ends. Fig. 25 shows an exploded view of 
the car construction. 

General Steel Castings Corporation is supplying cast- 

steel underframes, and cast, interlocking, upright bulk- 
heads for 70-ton pulpwood cars, Fig. 26. These cars, 
an outgrowth of the $0-ton-capacity types, have the same 
over-all length but are 2 ft higher than their predecessor. 
Five of these cars have the capacity of seven of the earlier 
type. 
The Pennsylvania Railroad, in an effort to improve 
shock absorption and distribution in freight cars, is 
building, at 1ts Samuel Rea shops, a series of boxcars in- 
corporating diagonal cross-bearers in the underframe. 
These members are designed to transfer loads to the side 
sills at areas where the full strength of the car can be 
utilized. 

The movement of highway trailers on flatcars continues 
to increase as new handling methods are introduced. In 
the Piggy-Back, Inc., standard car, Fig. 27, various 
types of devices to secure the trailer to the flatcar, in- 
cluding the ACF hitch fastened directly to the flatcar, 
Figs. 28 and 29; and the Piggy-Back, Inc., dolly attached 
to the trailer axles, Fig. 30, and developed for use in con- 
junction with the Piggy-Back standard car, are exam- 
ples of some of the more noteworthy developments in this 
field. 

Brake *'X"' developed by Buffalo Brake Beam Company 
is a single-plate disk brake for freight cars, designed to 
use standard AAR brake cylinders and hand brakes, Fig. 
31. Force from the cylinders is picked up at the truck by 
a linkage which equalizes the brake pressure to all 
wheels. This pressure is applied, through a face plate, 
to the brake blocks and disks, mounted on the wheel 
hubs. Brake ‘‘X"’ can be adapted to give any decelera- 
tion rate required for the particular type service by ad- 
justing cylinder-lever linkage. 

Southern Pacific, in conjunction with Stanford Re- 


Fig. 30 Dolly for use in conjunction with Piggy-Back, Inc., car 


a) 
. 


search Institute, has developed an impact-absorbing un- 
derframe for freight cars using a hydraulic device to ad- 
just cushioning. The hydraulic device consists of inter- 
leafed friction plates, one set attached to the car body, the 
other set to a floating draft sill which, in turn, is fixed 
to the draft gear. Friction between the plates is con- 
trolled by a hydraulic piston which is activated by an 
inclined plane, also attached to the draft sill. The major 
advantage derived from this arrangement is that cushion- 
ing is adjusted to speed and severity of impact, and is not 
proportional to travel. 

Great Northern has recently completed several 40-ft 
boxcars equipped with 6-ft plug doors, similar to the 
type used on refrigerator cars, in addition to the con- 
ventional sliding door. The combination of these doors 
makes a 12-ft opening in the car side. The car may be 
converted for rae doe use by closing the plug door; 
its flush inside surface then becomes an integral part of 
the car side. 

New York Central Transport Company, a subsidiary of 
the New York Central Railroad, has developed a version 
of the piggyback service which it calls *’Flexi-Van.’’ 
This arrangement is essentially a highway trailer which 
may be detached from its running gear and placed on a 
specially built flatcar. In this operation, the trailer is 
backed up at right angles to the flatcar. The trailer 
body is then slid from its running gear onto a turntable 
on the flatcar. Finally, the trailer body is rotated paral- 
lel to the center line of the car and locked into position. 
At its destination, the loading procedure is reversed and 
the trailer is moved off the flatcar and onto another set 
of highway running gear for hauling to its final delivery 
point. 
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Fig. 31 Freight car truck equipped with single-plate brake “X”’ 
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Tue United States’ first earth satellite, the ‘‘Explorer,"’ 
was launched from Cape Canaveral, Fla., on January 
31, by means of a modified Jupiter-C test vehicle. 

The satellite and final-stage rocket were designed to 
remain together and circle the earth as one unit. The 
satellite was not designed to be recovered. Invisible 
to the naked eye, it will have the brilliance of a fifth to 
sixth magnitude star. 

The first stage was a product of the Army Ballistic 
Missile Agency and was powered by the proved Red- 
stone ballistic missile engine, a liquid-propellant power 
plant. The upper stages were solid-propellant rockets 
furnished by the Jet Propulsion Laboratory of Cali- 
fornia Institute of Technology. 

According to the Department of Defense, the Jupi- 
ter-C was approximately 70 ft long. The final stage, 
plus the pointed cylindrical satellite case containing the 
scientific instruments, is 80 in. long and has a nominal 
diameter of 6 in. 

Weight of the satellite proper was 18.13 1b; of the 
final stage, 12.67 lb after burnout; total weight of the 
satellite, 30.80 lb. Payload instruments weigh about 
11 lb, exclusive of protecting steel case, which weighs 
7.5 Ib. 

Instrumentation and telemetry are designed to gather 
and transmit four types of information—skin tempera- 
ture, internal temperature, cosmic-dust erosion, and 
cosmic-ray data. The main part of the package is 
a cosmic-radiation experiment with a Geiger-Mueller 
counter 

Data are to be dispatched continuously by two 


The “artificial moon.” The instru- 
mented satellite (upper section) and 
the final-stage solid-propellant rocket 
(lower section) will orbit as a unit. 


The smaller three-part portion is the high-speed assembly of the earth satel- 
lite which was joined to the nose of the main-stage rocket in the engineer- 


ing shop 








Top photo, The main-stage booster and nose 
section of the modified Jupiter-C were joined 
at the U. S. Army Ballistic Missile Agency shops. 
The “Explorer” was completed by adding the 
high-speed assembly shown on opposite page. 


Bottom photo. Inspecting the finished Fiberglas 
“lattice sleeve’’ that holds the interior instruments 
of the satellite. The other objects are the thin 
steel case into which the sleeve fits, and nose cone 
of the satellite. 


transmitters. One operating at 60 milliwatts on 108.00 
megacycles is expected to operate for a period of two to 
three weeks. The second which operates at 10 milli- 
watts on 108.03 megacycles had a predicted life of two 
to three months. Amateurs would probably be able to 
receive signals from the first but not the second trans- 
mitter. 

The nose cone, which was of the type displayed by the 
President on his recent nation-wide TV address, came 
from a Jupiter-C re-entry experiment that was en- 
tirely successful. It was produced by Lodge and Ship- 
ley of Cincinnati, Ohio. The first-stage power plant 
was made by Rocketdyne Division, North American 
Aviation Company of Canoga Park, Calif. Most 
guidance and control components were supplied by the 
Ford Instrument Company of Garden City, N. Y. 
Launcher base for the second stage was by the Reynolds 
Metals Company of Sheffield, Ala. 
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Thermonuclear Power 


Tue declassification of a large body of information 
on thermonuclear research makes some background on 
thermonuclear theory desirable, although the generation 
of power by this means is still a great many years away. 

The basic requirements for achieving nuclear fusion 
have been outlined in articles in the Scientific American 
by Richard F. Post, physicist at the University of 
California Radiation Laboratory, and in Engineering 
by A. A. Ware, in charge of thermonuclear work at the 
British Research Laboratory of Associated Electrical 
Industries Limited. 

To achieve a self-sustaining fusion reaction, tempera- 
tures of from 100 to 350 million degrees C are required. 
Matter at this temperature becomes a ‘‘plasma’’ of 
electrically charged nuclei (deuterons) and electrons. 

Basic natural raw material is deuterium, with the 
by-products tritium and helium-3 also probable fuels. 
Although deuterium is a rare isotope occurring in the 
ratio of about 2 parts in 10,000 plore hydrogen, 
there is an almost unlimited quantity in the sea. 

Because nuclei of elements above hydrogen and helium 
in the periodic table accelerate the loss of heat through 
radiation, the plasma for a fusion reaction must have a 
high degree ot spool from these elements. A closed 
chamber is needed to keep out the atmosphere and main- 
tain a low density, but the plasma must not be allowed 
to touch the walls since contact would instantly cool 
the plasma and quench the reaction. This is largely 
because of the low density—1/10,000 of an atmosphere 
at which the plasma must be kept for the energy output 
and pressure of the gas to remain within controllable 
bounds. 


To keep the plasma away from the walls, the “‘pinch 


effect’’ has been experimented with. This utilizes a 
magnetic field created by passing a current of millions 
of amperes through the plasma. The magnetic field 
tends to pinch the plasma and pull it away from the 
container walls. Unfortunately, “‘kinks’’ develop and 
the pinched column tends to constrict unevenly or to 
““wobble”’ increasingly until it touches the walls any- 
way. Theoretically, it may be possible to achieve stabi- 
lization by creating a second or ‘‘stiffening’’ magnetic 
field to prevent this. 

In January, the AEC announced that both American 
and British experimeters have succeeded in producing 
and maintaining quite high temperatures in a plasma of 
light nuclei, and the containment of such plasma for 
brief, but nevertheless agreeable, lengths of time. The 
question of the achievement of neutrons from thermo- 
nuclear reactions (MECHANICAL ENGINEERING, December, 
1957, p. 1154) still awaits experimental confirmation. 

Temperatures reached by the British in the Zero- 
Energy Thermonuclear Assembly, ZETA, at Harwell 
have been as high as 5 million deg C, higher than the 
measured surface temperature of any star. 

On August 30, 1957, this apparatus was first operated 
under conditions that produced nuclear reactions; 
neutrons emitted in these reactions were observed when 
deuterium gas was heated electrically to temperatures 
in the region from 2 to 5 million C. The hot gas was 
isolated from the walls for periods of 2 to 5 thousandths 
of a second. The heating process was repeated every 
10 sec. The high temperatures achieved, together with 
the relatively long duration for which the hot gas has 
been isolated from the tube walls, are the most important 
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The main condenser bank of Columbus II at Los Alamos, 
N. Mex., which is a high-powered straight pinch tube, was 
designed for the current to reach maximum value quickly 


experimental results obtained so far. While much longer 
times—perhaps several seconds—are required for a useful 
power output, there appears to be no fundamental reason 
why these longer times, together with much higher 
temperatures, cannot be achieved. 

In the ZETA apparatus the number of neutrons pro- 
duced by each pulse of energy as the current was doubled 
was roughly that which might be expected from a ther- 
monuclear reaction at the measured temperatures. These 
temperatures have been definitely established. 

In ZETA the discharge chamber is a ring-shaped tube 
or torus of 1 meter bore and 3 meters mean diameter, 
containing deuterium gas at low pressure. The tube is 


encircled over part of its length by the iron core of a 


pulse transformer. A large electric current is passed 
through the deuterium gas which heats it and also pro- 
duces an intense magnetic field around the column of hot 


Perhapsatron S-3 at Los Alamos serves as a gastight glass 
“doughnut” container for the deuterium gas used in recent 
fusion experiments 
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gas. Peak currents up to 200,000 amp have been passed 
through the ionized gas for periods up to 5 millisec. 
The current pulse is repeated every 10 sec. Emission of 
neutrons throughout the current pulse is observed regu- 
larly in routine operation of ZETA with deuterium; 
there are up to 3 million neutrons emitted per pulse. 

American researchers have succeeded in producing 
temperatures as high as 6 million C and have main- 
tained these temperatures for a few millionths of a 
second. Large numbers of neutrons have been produced 
in these experiments, between a million and 100 million 
neutrons per pulse. An apparatus called Columbus II 
is a straight pinch tube fed by a 14-ft-diam ring of 25 
special condensers hooked in parallel. Elaborate tests 
were undertaken to determine photographically the 
origin of the neutrons. Results determined that the 
neutrons are emitted from the gas and come practically 
uniformly from all parts of the tube, except an area near 
the positive electrode, as expected. But there are two 
possible explanations, so that the question of thermo- 
nuclear origin is still not settled. 

Another American straight pinch tube, called Colum- 
bus S-4, is a 5-in-diam 24-in-long porcelain cylinder con- 
structed to study the effect of increased tube diameter and 
interelectrode spacing. 

An American doughnut-shaped apraratus called Per- 
hapsatron S-3 came into operation in December, 1957, 
and results suggest that a well-stabilized discharge has 
been achieved with it. 

The magnetic pinch effect was predicted theoretically 
in 1934 by Willard Bennett, now at the Naval Research 
Laboratory. ‘‘To the best of our (the AEC’s) know!l- 
edge,”’ the first clear experimental proof.of the effect was 
supplied in 1951 by Dr. Ware (the author of the Engineer- 
ing article). 

Methods of harnessing thermonuclear power are even 
further in the realm of theory. Direct generation of 
electricity may be possible, eliminating the inefficiency 
of the steam-generating methods applied with fossil- 
fuel and fission power. 

Although the technical difficulties are formidable, 
their solution offers an almost unlimited source of energy. 
There is enough deuterium in the sea to supply the 
world’s power at a thousand times the present rate for a 
million years. By contrast, the U. S. has used one half 
of its coal resources since 1920, and although fission will 
offer abundant power by comparison, it would probably 
get us only part way through the next century. 


Carbon-Monoxide-Fired Boiler 


A $1,250,000 carbon-monoxide-fired boiler of suffi- 
cient capacity to service the normal needs of an oil 
refinery is being erected at the new multimillion-dollar 
Toledo, Ohio, refinery of the Standard Oil Company 
(Ohio). 

The huge unit, which is to meet the rigorous unin- 
terrupted steam demands of the entire refinery, has been 
designed to produce a total of 450,000 Ib per hr of steam, 
the greatest capacity for any CO boiler vet constructed. 
A supplemental medium-sized B&W power boiler fired 
with conventional gas is also being erected to meet 
peak demands. 

The “‘heart’’ of the refinery is Sohio’s new fluid cata- 
lytic-cracking unit, which has been designed to in- 
clude the CO boiler as an integral part. From the heat 


MECHANICAL ENGINEERING 








it recovers and the combustion which takes place in the 
boiler, it will produce 200 million Btu of heat per hr 
from the high-temperature gases produced by the “‘cat 
cracker.”’ 

It is expected to pay for itself within the relatively 
short period of three years or less. 

Among the many refinery processes which will utilize 
the steam delivered by the boiler are: atmospheric and 
vacuum crude-oil distillation, delayed coking, catalytic 
cracking, polymerization and reforming, hydrogenation, 
gasoline recovery and stabilization, and continuous gaso- 
line treating and blending. 

Scheduled for completion during the summer of 
1958, the new refinery will increase the capacity of 
Sohio’s Toledo operation to 60,000 bbl of oi] during 
each full operating day and will put all but two alkyla- 
tion units and a rerun unit of the present refinery “‘in 
moth balls."’ This is an increase of 31,000 bbl over 
present Capacity 


UrtitizinG ultrasonic vibrations, Gulton Industries, 
Metuchen, N. J., have produced what is believed to be 
the first automatically operated continuous-seam ultra- 
sonic welder. Through high-frequency sound alone, 
two pieces of metal are joined as a result of a molecular 
transference or plastic flow at the interfaces of the two 
metals and below the melting point of either metal 
The exact metallography is unknown, but the welds 
produced possess the standard characteristics of having 
greater strength than the material of either of the two 
pieces which they join. 

The continuous-seam ultrasonic welder joins alumi- 
num to aluminum, aluminum to stainless steel, or any 
two similar or dissimilar metals. It will weld metal 
foil up to 0.080 in., and down to fine foil, to a base 
metal of any kind and thickness. 

The prototype model, which ts similar in performance 
to standard electric seam welders, achieves a welding 
speed of 200 in. per min. This is accomplished with 
aluminum, which could not be heat-welded because of 
the accumulation of oxide which builds up under 
heating. 

The machine was developed as a result of a research 
contract and built to exact specifications for use in 
a classified project. It simultaneously welds two rolls 
cf corrugated aluminum foil, seam by seam, to the top 
and bottom surfaces of semicircular sheets of extruded 
honeycomb aluminum that is 30 in. wide. It is capable 
of welding 11 different radii without modification. 

The 13-ft-high, 12-ft-long, and 10-ft-wide machine 
weighs roughly 3 tons, is powered by two 2-kw genera- 
tors which operate alternately, depending on the for- 
ward or backward motion of the welding heads, and 
which supply 500 watts of power to each welding head. 

There are eight ultrasonically driven welding heads 
operating approximately in the 20,000-cycle range. 
Each head has four barium-titanate transducers epoxy- 
attached to a solid metal ‘‘horn’’ which serves as a 
mechanical step-up transformer converting small vi- 
brations to larger ones. Horns must be replaced if 
the frequency is to be varied. A carbide-tipped tool- 
steel strip at the end of the cone transmits shear waves 
down the welding tool which is in contact with the 
metal at only 25 psi. This is too light a pressure to 
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High-frequency sound alone welds corrugated aluminum to 
a honeycomb-aluminum base. Individual welding tools are 


at the apex of the metal “horns’’ above and below the work. 


cause any deformation with conventional metals, and 
the temperature rises only to the boiling point of water. 

A pair of welding heads above the work operates in 
alternate seams in one direction at the same time a 
similar pair is in operation below the piece. On the 
reverse travel, the other two pairs are in operation. 
At the end of each round trip for the welding heads, the 
machine indexes, moving the assemblage to the next 
working position, and repeating the cycle. 

The machine is a self-monitoring instrument, con- 
stantly checking itself against failure and shutting down 
if failure occurs. Panel lights locate a defective part. 
Once set for a specific operation, the operator has only 
to stack the sheets or pieces to be welded, turn on the 
machine, and finally remove the finished work. 


Paired transducer welding heads follow alternate channels, 
welding 200 in. of continuous seam per min and indexing for 
the next rows at the end of the channel 
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Tue first digital computer engineered specifically for 
fully automatic control of industrial processes, for data 
logging, and for test-facility operation, is designated 
the RW-300 by the manufacturer, the Ramo-Wooldridge 
Corporation, Los Angeles, Calif. 

It brings a new degree of automatic control and 
efficiency to continuous processes employed in such 
industries as petroleum refining, petrochemicals, chemi- 
cals, metals, glass, food, and paper. An operator's 
control unit provides computer start and stop, program 
load, program start and stop. 

The first RW-300 installation is now under way at 
the Texas Company's Port Arthur, Texas, petroleum re- 
finery, where it will control catalyst polymerization. 

The RW-300 automatically controls continuous and 
batch processes by adjusting controllable variables in 
order to compensate for changes in independent and 
uncontrollable variables. Connected directly to measur- 
ing instruments and control devices, the computer 
receives analog signals from these instruments and con- 
verts them to divical form. After calculations are 


performed, the digital contro] signals are converted to 
analog form and transmitted to controllers and other 


control devices. The RW-300 can handle more than 
§00 analog inputs and more than 100 analog outputs. 
Digital information is received from a punched-paper- 
tape reader and on-off switches and relays, ae gl 
transmitted by means of an automatic typewriter, tape, 
and on-off relays. The computer also functions as an 
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Magnetic-drum memory unit 
of the RW-300 provides 
almost 8000 words of 
storage capacity and 
permits several programs 
to be stored 

The desk-size computer 
which automatically 
controls continuous and 
batch processes weighs 
400 |b and has a modular 
design 

Active circuits are 
mounted on inserts which 
plug into subframes. 
These are interconnected 
with cables permitting 
ready access and ease of 
maintenance. 


advanced data logger, printing a record of variables 
monitored, calculation results, and control actions. 

The programs of instructions which direct the com- 
puting and control actions are loaded into the magnetic- 
drum memory. The capacity is 7936 words of general 
storage (62 tracks of 128 words each), 16 words of 
fast-access storage, and 128 words in one track containing 
a nonerasable loading program. Each instruction 
occupies two words of storage. Safety features pre- 
vent accidental erasure. The computer can perform 
1000 additions or 350 multiplications per second. 

The RW-300 contains approximately 175 4 X 4'/:-in. 
insert boards of 37 different types, with circuit com- 
ponents mounted on one side of these epoxy-glass 
laminates. The components are connected by flush- 
etched wiring and dip soldering on the other side of 
the boards. Circuit boards are plugged into modules. 
Each module is limited to a particular function, making 
it easy to trace possible trouble. Modules are in turn 
plugged into subframes. 

For case of servicing, complete test equipment is 
built into the RW-300. This includes an oscilloscope, 
neon indicating lights, and two voltmeters. The 
test and maintenance unit permits rapid, thorough 
checking of the circuitry and programs of instructions. 
One of the tests provided is marginal checking, which 
causes weak components to fail under test instead of 
during normal operation. 

The digital control computer is desk size—S6 in. 
wide, 29 in. deep, 36 in. high. Weighing only 400 Ib, 
it uses only 500 watts of 115-volt 60-cycle power. 
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Inside diameters 
and difficult 
problems like 
the burred edge 
around 

the small hole 
can be 

barrel finished 
with Vibraslide 
equipment. 
Parts or 
abrasive are 
loaded into 

the Vibraslide 
machine by a 
hopper handled 
with a small 
overhead crane. 
Mechanical 
screening 
separates parts 
from the 
abrasive when 
the finishing 

is completed. 


Vivrating Barrel Finishing 


By witeratty shaking up an old process, barrel 
finishing has been speeded up 70 per cent and can be 
used to finish inside diameters for the first time. 

The ‘‘Vibraslide’’ system, manufactured by the B. W. 
Elliott Manufacturing Company, Inc., Binghamton, 
N. Y., combines the principles of rotation and vibration 
to produce extremely rapid results and is capable of 
utilizing either principle alone to achieve unique as 
well as standard results. 

Barrel finishing is used for chipping, grinding, or 
peening actions to deburr, descale, burnish, or polish 
metal stampings or castings. This is done without 
resort to hand finishing, or can be used to reduce hand 
burring and filing to a minimum. 

Many parts that were previously not adaptable to 
ordinary barrel finishing because of material or design 
can be done in the vibrating barrel. The machine was 
demonstrated by the Minnesota Mining and Manufac- 
turing Company, St. Paul, Minn., the exclusive distribu- 
tors, at the plant of one of their local distributors, 
Metal Finish, Inc., Newark, N. J. 

The machine resembles a standard octagonal barrel, 
except that the frame is necessarily larger—67'/> in. X 
50 in. X 8 ft—to accommodate the vibratory system. 
The entire “‘power pack’’—that is, the two motors and 
the vibrating mechanism—can be slipped out from the 
back of the barrel frame for maintenance without dis- 
mantling the barrel. Other barrel components are 
anid 
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The vibratory barrel will operate at rotating speeds 
from 4 to 20 rpm. The speed of the vibrator is fixed 
at 2300 cpm, and both ends of the barrel are synchronized 
with timing belts so that vibration is uniform through- 
out the media. 

The rapid rate of stock removal, even with the barrel 
rotating at 4 rpm, makes it possible to process delicate 
or large parts which previously had to be fixtured to 
prevent breaking or other damage. Size is of conse- 
quence only in separating the parts from the abrasive. 

A scrubbing rather than a tumbling action is desirable 
in barrel finishing, and the key to the speedier opera- 
tion of the Vibraslide system is the fact that vibration 
livens up the flow pattern of the silicon sand, carbide, 
aluminum oxide, or other abrasive material, taking away 
the dead area at the bottom. Vibration also induces 
the abrasive material to flow into the interior of com- 
plicated parts. The action is so gentle that glass stem- 
ware, inserted in the machine as a demonstration, does 
not break. 

Minnesota Mining is also the manufacturer of Ce- 
ramicones, made of high-strength ceramic molded under 
high pressure to exacting tolerances. These may be 
used to finish parts ranging from the hardest steels down 
to fragile die castings and molded plastics. Their 
truncated-cone shape makes every part a working sur- 
face. The apex is especially designed to enter and deburr 
small holes, while the broad base prevents lodging. 
They are nonporous, prevent contamination by finely 
divided particles, and their noncrystalline structure 
resists fracture. 
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Figure 1. Plastic held in clamping frame 
in position over cavity mold, is heated to 
proper molding temperature. Heating time 
varies according to type and thickness of 
material. TIME (at end of heating cycle) 
0.0 seconds. 

Figure 2. (TIME 0.5 seconds) Clamping 
frame is draped to elevation slightly below 
top of cavity mold. Air is introduced into 
cavity mold and pressure build-up causes 
plastic to stretch into bubble. Excess air 
escapes over lip of cavity mold. 

Figure 3. (Time 1.0 seconds) Hot plug de- 
scends into plastic bubble. Air escaping 
from bleed holes in the plug form second 
Air Cushion, allowing hot plastic to continue 
to stretch to general shape of final piece, 
yet maintain highly uniform wall thickness. 
Figure 4. (TIME 1.5 seconds) Hot plug at 
full descent. Hot plastic has general con- 
figuration of final shape, but has not yet 
been molded since it is supported between 
hot plug and cool cavity mold by cushions 
of moving air. Continuous introduction of 
air and allowing air to escape automatically 
adjusts air cushion pressures to prevent 
pocket build-ups, etc. 


Figure 5. (TIME 2.5 seconds) Vacuum is 
drawn as air introduction is stopped, and 
hot plastic immediately snaps to conformity 
with cavity mold. Simultaneously the hot 
plug starts withdrawal. Plastic is now deep- 
drawn with high degree of uniformity in 
wall thickness. Plastic chills rapidly in cold 
mold, and may be removed quickly by as- 
sisting drape-lift action and air jets. Air 
continues to flush mold of residual heat to 
insure fast repeat cycles. 
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Deep-Draw Vacuum Forming 


A new technique in vacuum forming called ‘‘air 
cushion control"’ has removed obstacles to the difficult 
problem of extremely deep-draw forming on a high 
production basis. With this new method it is possible 
to deep-draw form heavy gage polyethylene of all types, 
with high uniformity of wall thickness and relatively 
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low corner radii. The method is equally successful for 
thin or heavy gage Kralastic, heavy sections of high- 
impact styrene, vinyl, and other commonly used thermo- 
plastics. 

The key to the process, developed by the Auto-Vac 
Company of Bridgeport, Conn., is a method by which 
the heat-softened plastic is caused to stretch uniformly 
while seeking configuration to the shape of the mold. 
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This is accomplished in an extremely short time in the 
fast-forming cycle and amounts to a sort of preforming 
before actual vacuum forming takes place. A cavity- 
type mold and a heated assisting plug are used in combi- 
nation with an ingenious utilization of air pressures. 
These form cushions of moving air, on both sie of the 
hot thermoplastic, which prevent chilling contact of 
the plastic and the molds in the extremely short time 
when the plastic must preform to the general shape of the 
molded piece. At the same time, they stretch out in a 
manner to maintain high uniformity of wall thickness. 


Electric Power 


New peaks were established in the areas of electric 
energy produced and electrical generating capacity in- 
stalled during 1957, according to a summary published 
in Combustion. 

Specifically, the new totals are: The highest 12-month 
(October, 1956-September, 1957) electric energy produc- 
tion ever established by the public utilities—nearly 
627 billion kwhr—better than 5.9 per cent above the 
roughly 592 billion kwhr figures for the same October 
to September in 1956. However, the month of Sep- 
tember, 1957, produced 7.0 per cent less kwhr (51.6 
billion) than did August, 1957 (55.45 billion). Com- 
bined utility and industrial-energy production reached 
5.5 per cent above that of the same 12-month span in 
1956 to about 712 billion kwhr. Utility and industrial 
generating capacity aggregated 143,034,774 kw on 
September 30, 1957 

All the foregoing are based on the latest available 
Federal Power Commission reports. This same source 
further puts installed capacity of utility generating 
plants at 126,240,051 kw on September 30, 1957, as 
against 118,660,912 kw reported in service on September 
30, 1956. Industrial generating capacity, according to 
the FPC, rose slightly from the 16,446,126-kw level as 
of September 30, 1957. This industrial capacity in- 
cludes the stationary plants of electric railroads and 
railways. 


Capacity Additions 

Manufacture of heavy electric-power equipment con- 
tinues at a high rate according to the Twenty-Second 
Semi-Annual Electric Power Survey of the Edison Elec- 
tric Institute, the Combustion article continues. Sched- 
uled production for shipment in 1958 stands at an 
all-time record of 17.8 million kw, 90 per cent of which 
is for U. S. electric-power systems. The total capacity 
of new generating units placed in commercial operation 
since the beginning of 1957 will add up to about 5.5 mil- 
lion kw. 

Capability of the electric-power systems is estimated 
to reach over 131 million kw by the end of 1957, an 
increase of almost 7.9 per cent for the year. The sched- 
uled capability at the end of 1960 will exceed 171 
million kw, an annual average increase of 8.2 per cent 
from the end of 1955. 

Peak load for the country as a whole still occurs in 
December, and it is believed that the final return for De- 
cember, 1960, will be about 112 million kw. The 
December, 1960, peak EEI estimates at about 141 
million kw. This will represent an average annual 
increase from 1955 of 7.6 per cent. 

The EEI feel their latest survey 


indicates electric 
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power requirements throughout the United States will 
continue to show substantial increases during the next 
few years. 

Thermal power projects in the EEI compilation 
on order and scheduled for shipment as of October 1, 
constitute 91 per cent of the scheduled generating ca- 
pacity expansion and the remaining 9 per cent is hydro. 
The size of thermal generating units continues to 1n- 
crease. The largest unit now on order is rated at §00,- 
000 kw. 


Gas Turbines 

Gas-turbine generating capacity expected to be de- 
livered in 1957 and 1958 throughout the world is esti- 
mated to be about 780,000 kw, while the total de- 
livered during the past 11 years up to and including 
1956 was 566,000 kw. These figures do not reflect 
the even more rapid growth in the use of these gas tur- 
bines for mechanical-drive and process applications. 


























With a Fowler Loader, a lift truck can reach right into 
a boxcar. No loading docks are needed and the 
loader can work from any level to any other level. 


Boom Loading 


Tue Fowler Loader, a boom-type attachment for 
lift trucks, is distributed by the Signode Steel Strapping 
Company of Chicago, Ill. The boom is adjustable in 
length from 14 to 17 ft, extends horizontally in front 
of the forks, and swivels so that it can swing 3 to 4 ft 
either side of center. At the outer end of the boom is a 
360-deg swiveling plate for the attachment of two */s-in- 
diam steel cables upon which the load is slung. Pro- 
vision is made for quick attachment and adjustment 
of these slings. The complete loader weighs about 
1500 Ib. 

The loader is attached to a lift truck simply by driving 
up to the loader, which is ‘‘parked’’ with the boom 
horizontal (supported near the outer end on a sawhorse 
or stand), pe 3 rth its forks into the channels pro- 
vided in the loader base. A hook is used or bolts are 
tightened to brace the boom to the mast depending on 
the type of truck. Then it’s ready to go. 

There are no hydraulic or electric motors or controls. 
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To raise the load, the operator simply raises the forks. 

The weight capacity of the loader will ordinarily 
depend upon the truck to which it is attached. It 
has successfully handled loads over 4400 lb when at- 
tached to a 15,000-lb-capacity lift truck, but weights 
should probably be limited to two tons, and less, when 
smaller trucks are used. It can handle loads over 25 
ft long. 

The greatest use will be in loading and unloading 
bulky, long loads (like lumber packages) into and out 
of boxcars. The boom can spot a lumber package at 


any point inside the usual staggered-door boxcar, while 
the truck remains on the ground outside the car. No 
ramps or other special loading facilities are needed. 


Metal-Powder Rolling 


METAL powpers are compacted directly into sheet 
and strip in a horizontal rolling mill developed by 
Stanat Manufacturing Company, of Westbury, N. Y., 
also convertible to a vertical 2-high/4-high mill. 

For the metal-powder-rolling operation, the mill was 
designed to poe both ferrous and nonferrous ma- 
terials in widths up to 7 in. and thicknesses ranging from 
‘1/32 to '/s in., depending on the particular metal powder 
being processed. 

The mill should be useful to research, development, 
and pilot-production activities concerned with the 
fabrication of such critical items as nuclear fuel elements, 
aircraft filtration systems, and new alloys for rockets 
and ballistic missiles. 

Unusual flexibility of design permits the substitution 
of both wider and larger-diameter rolls. For example, 
10-in-diam X 12-in-face-width rolls can be used in- 
stead of the 8 X 8-in. rolls with which the mill has 
initially been equipped. Capacities can thus be in- 
creased to produce sheet widths up to 11 in. and thick- 
nesses in excess of '/s in. with certain metal powders. 

The new mill, which weighs approximately 25,000 
Ib and is designated Model TAH-625, can be used for 
both hot and cold-rolling operations. High-tempera- 
ture-resistant rolls equipped with electric-cartridge 
heater elements can be supplied. 

The compacting-by-rolling technique is quite simple 
in principle. The metal powder is merely fed between 
revolving rolls and ‘a solid, uniform mass produced. 
Several variables such as roll diameter, roll gap, and 
roll speed determine strip qualities. Different methods 
of introducing material to the rolls may be employed 
by various hoppering techniques aided by vibrators for 
uniform feed rate. 

Laminations may be produced by directing streams of 
dissimilar powder into the roll gap. Powder may also 
be compacted between strips of wrought metal to form 
a ‘‘sandwich”’ as is sometimes done in the manufacture 
of certain types of nuclear fuel elements. Impregna- 
tion of cloth with powder has been successfully carried 
out. 

For powder-rolling operations, the rolls are arranged 
in a horizontal plane and a chute is provided to carry 
the resultant strip from the rolls. The width of the 
strip is controlled by side platens which are adjustable 
over the width of the rolls, enabling the formation of 
strip from */, in. and wider, up to almost the face width 
of the compacting rolls. 
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Metal powder, here being hand fed into the 
rolling mill, emerges as strip metal from the 
chute at /ower left 


Practically all metal powders compacted into strip 
must be sintered within a protective atmosphere such 
as hydrogen or argon to increase their strength and duc- 
tility. The process is usually completed by rerolling 
the sintered strip in either a 2-high or 4-high rolling 
mill. 

Roll frames are constructed of high-tensile cast steel 
with each housing post having a cross-sectional area 
of 56 sq in. Radial loads are taken by heavy-duty 
needle roller bearings, and end thrust is controlled by 
ball bedrings. The roll bearings have a maximum 
roll-separating force of 350,000 Ib at a rolling speed of 
25 fpm, and 2500-hr bearing life. 


Simulated Free-Piston Engines 


Generat Morors Research Staff can build and test 
complete free-piston-engine systems mathematically on 
its Technical Center digital computer. 

From prototypes actually developed for automotive 
and maritime use, mathematical equations were evolved 
for producing simulated free-piston-engine designs and 
running them mathematically through a complete 
series of simulated tests. 

These computer-produced engines give engineers 
such an accurate analysis of what actual engines will 
do in service that countless conventional cut-and-try 
experiments with prototypes are no longer necessary. 

It was pointed out that the mathematical problems 
can be worked out in terms of practical variables so 
that engineers need not use “‘fictitious numbers’ but 
can utilize the same indications they now get from 
various gages and instruments conventionally used 
in dynamometer test cells. 

The computer actually draws power, stroke, load 
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and other curves which are similar to actual test-cell 
results. 

Donald R. Olson, assistant professor, Mechanical 
Engineering at Yale University, GM research consul- 
tant, and Mem. ASME, indicated in a report to the 
recent Annual Meeting of the Society of Automotive 
Engineers, that the computer has added a “‘new di- 
mension’’ to engineering analyses by enabling engineers 
to solve analyses that were unsolvable before with 
conventional mathematical techniques. 

Professor Olson said this was believed to be the first in- 
stance of the complete mathematical simulation of the 
free-piston engine with the use of a computer. 


Torque Valves of Spring Wire 


Tue National Bureau of Standards, in work sponsored 
by the Army Ordnance Corps, Springfield Armory, has 
been investigating the effect of metallurgical variables 
on the properties of spring wire. Because the wire 
from which helical extension or compression springs is 
wound is stressed in torsion, a means was sought for 
measuring the torsional properties easily and accurately. 
Consequently, an apparatus was constructed that auto- 
matically records the torque-twist characteristics of 
wire less than 0.05 in. in diameter. 

Designed by H. C. Burnett and J. A. Bennett of the 
mechanical metallurgy laboratory, the equipment pro- 
vides a rapid, easy method for determining the torsional 
properties of small-diameter wire. The spark recording 
system utilized is entirely frictionless so that even small 
torque values can be recorded accurately. The apparatus 
should be of general utility in developing more signifi- 
cant specifications for the spring wire used in many 
types of ordnance items. 

The method of making the measurement is to couple 


NBS machine records torsional properties of 
small-diameter wire. A damping cup is being 
placed around the measuring wire. Recording 
is accomplished by a spark jumping from the 
helical electrode on the outside of the paper 
cylinder to the movable-bar electrode inside. 


the test wire in series with a larger-diameter calibrated 
wire and to rotate one end of the assembly. The twist 
in the calibrated wire is a measure of the torque and is 
recorded on one axis of a chart, while the twist in the 
test wire is recorded along the other axis. 

The framework of the device is a table with two 
shelves clamped to the legs. A small motor and reduc- 
tion gear are mounted on the table surface. The wire 
undergoing test, cut to a length of approximately 
6'/. in., is suspended from a coupling attached to the 
motor’s shaft which extends through an opening in 
the table surface. 

The bottom end of the test wire is coupled, through 
an opening in the middle shelf, with the measuring 
wire which is of larger diameter and about three times 
as long as the test wire. The measuring wire is held in 
a coupling keyed to the bottom shelf and is spring 
loaded to provide a small amount of tension to both 
wires. To eliminate oscillations, an inverted damping 
cup, immersed in a pan of light oil, is fastened to the 
coupling at the bottom of the test wires. 

A fixed helical electrode is mounted on the middle 
shelf. Fitted vertically inside the fixed electrode is 
a movable-bar electrode supported by the coupling be- 
tween the two wires. A cylinder of heat-sensitive 
paper, on which the torque-twist measurements are 
recorded, is taped firmly around a disk attached to the 
top of the test wire. This paper cylinder, scaled at 
appropriate torque and twist values, hangs suspended 
between the movable-bar electrode and the fixed heli- 
cal electrodes without touching either one. Both of the 
electrodes are designed with a knife edge so that the 
position of the spark locates accurately the point where 
the electrodes are closest together. 

To conduct a test, the upper end of the test wire is 
rotated by the motor and reduction gear at an angular 
speed of about 100 deg per min. At the same time, an 
interrupter and ignition coil produce sparks at 5-sec 
intervals between the two electrodes, causing a line of 
small black dots to appear on the paper. 

The angular deflection of the movable-bar electrode 
is proportional to the torque applied to the measuring 
wire. This deflection displaces the position of the spark 
vertically on the paper. The position of the spark is 
displaced horizontally by the twist in the test wire. 
It is this twist in the test wire that causes rotation of 
the paper cylinder relative to the movable-bar electrode. 
Thus as the sparks pass through the paper from the 
fixed to the movable electrode, the torque-twist rela- 
tionship of the test wire is recorded. 

The machine fills a gap in the equipment now available 
for testing small-diameter wire. Its construction allows 
flexibility in the length of test wire and the torque range 
of the measuring wire. The device also has the ad- 
vantages of low first cost and an absence of compli- 
cated accessories. 

For further technical details, see Burnett, H. C., 
“A Recording Torsion Testing Machine for Wire,”’ 
ASTM Bulletin, in press. Readers may also be interested 
in Gardiner, F. J., and Carlson, Harold C. R., ‘The 
Spring Back of Coil Springs, ’’ ASME Paper No. 57—A-75, 
on the method of calculating the exact arbor diameter 
required to produce a menilied outside diameter of spring 


The paper is available in pamphlet 
form from the ASME Order Department, 29 West 39th 
St., New York 18, N. Y., and will be published in 
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Synthetic-Rubber Pilot Plant 


SYNTHETIC RUBBER With the molecular structure and 
performance characteristics of the natural tree-grown 
product, has moved from small-batch laboratory scale 
to a tonnage basis with completion of a large new pilot 
plant by The Goodyear Tire and Rubber Company at 
Akron, Ohio. 

Goodyear’s highly instrumented pilot plant, built 
at a cost of approximately $*/, million and designed ex- 
clusively for the production of Natsyn, as the natural 
synthetic rubber is called, has a tonnage capacity which 
will enable extensive production-scale tire building and 
evaluation trials. These are in anticipation of the 
world-wide shortage of natural rubber forecast for 
1960 and thereafter. They will also provide a buffer 
against runaway natural rubber prices such as have 
occurred in the past. 

Goodyear expects soon to undertake the engineering 
of a full-scale Natsyn production plant with 25,000 
to 30,000 tons annual capacity. 

Full commercial-scale production of Natsyn depends 
upon the availability of isoprene, a petroleum deriva- 
tive. At present, the supply of isoprene is inadequate, 
with only one commercial producer in the United States, 
but development processes for making a low-cost, high- 
purity product appear to be well under way. 

Natsyn is made from the same basic molecule of 
isoprene that is found in the rubber tree, but where the 
rubber tree requires about seven years from planting 
before it produces rubber latex, Natsyn can be poly- 
merized in a matter of hours. 

Highly purified isoprene and solvents are pumped from 
storage tanks outside the pilot plant into an additional 
purification system within the plant. Following this 
step, these ingredients are carefully measured in proper 
proportions in weigh tanks and then charged into re- 
actors with a catalyst. 

After polymerization has taken place, the Natsyn 
is drawn from the reactor in the form of a thick viscous 
material. Then, through a unique drying process, 
unreacted isoprene and solvents are removed, leaving 
the “‘synthetic natural rubber’’ in crumb form, ready 
for baling. 

From this point, Natsyn is handled, compounded, 
processed, and built into tires in exactly the same manner 
as natural tree-grown rubber, and with all the inherent 
properties and characteristics of natural rubber. 


Blood Heat Exchanger 


A sioop heat exchanger marks a new advance in 
safeguards for patients who undergo complex open heart 
surgery. By means of an automotive-like transmission- 
oil-cooler device now in use at the Duke University 
Medical Center, Durham, N. C., a patient's body tem- 
perature can be reduced ten degrees in as little as five 
minutes. 

Wirt W. Smith, of the Duke surgery staff, reported on 
the device at a recent Conference on Methodology and 
Problems in Artificial Internal Organs held at the Rocke- 
feller Institute in New York, N. Y. 

Formerly, patients were cooled with ice packs or 
refrigerated blankets. This process took an hour or 
longer and was hard to control in terms of desired tem- 
peratures. Surgeons using the heat exchanger can lower 
a patient’s temperature at an average rate of 1 deg F 
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Examining the weld to the header of the 
24 tubes through which the blood flows 
in the 10-lb blood heat exchanger used 
in heart surgery 


every 30 sec, raise it with almost equal speed, and con- 
trol it with an accuracy of '/2 deg. 4 

The heat exchanger was developed co-operatively 
by Duke medical scientists and research engineers at 
the Harrison Radiator Division of General Motors Cor- 
poration, with plants in Lockport and Buffalo, N. Y 
It was especially designed to take into consideration 
the colaalie physical characteristics of human blood 
and to meet other safety requirements for use in sur 
gery, the Duke doctor Ai out. 

Dr. Smith reported on behalf of the medical-industria] 
research team headed by Ivan W. Brown, Jr., associate 
professor of surgery at Duke, and Willard O. Emmons, 
engineer of the Harrison Radiator Division, which 
donated facilities and the services of research personnel 
Development of the heat exchanger seers ct oie 10 
months of planning and expzrimentation. 

Edward D. Rollert, Harrison's general manager, 
stated that the Division would continue to make availa- 
ble its research facilities to Duke University for the 
further development of the blood heat exchanger. 

The heat exchanger is being used at Duke in heart 
operations that involve an ‘‘artificial heart-lung’’ ma- 
chine combined with hypothermia, or lowering the 
patient’s body temperature. The heart-lung machine 
takes over the work of a patient's own heart and lungs. 
Then, surgeons can open the heart and repair congenital 
defects such as holes or obstructions. 

Lowering the patient's temperature greatly reduces 
his oxygen needs and thus permits lower flow rates 
through the heart-lung, protecting the brain and other 
vital organs. Hypothermia also lessens damage to 
blood cells and reduces the chances of certain complica 
tions. 
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Epoxy-Alloy inserts of tools used in producing a bottom 
panel for a refrigerator produce a cavity in the stamping 
that provides the proper clearance for the refrigerator 
compressor 


Basically, the heat exchanger consists of a group of 


slender stainless-steel tubes enclosed by a specially 
constructed steel jacket. As blood flows through the 
tubes, water is circulated about them. The temperature 
of the circulating water is automatically regulated 
and can be precisely controlled to either cool or warm 
the flowing blood. It weighs approximately 11 Ib. 

The heat exchanger is connected by plastic tubing 
between the heart-lung machine and the patient's 
body. Blood is pumped from the patient through the 
heart-lung where it picks up a new supply of oxygen, 
and then back to the patient by way of the heat ex- 
changer where its temperature is either lowered or 
raised. 

Dr. Smith pointed out that the heat exchanger can 
be used with any type of heart-lung machine as well as 
with other devices such as artificial kidneys. 


Reinforced Plastic Tooling 


A ptastic-roo.'~G method, based upon an epoxy- 
resin system reintorced with metal or glass fibers and 
metal-fiber flocking, permits runs up to 150,000 stampings 
where low-gage softer metals are to be formed. Also, 
this technique is applicable to prototype and develop- 
ment-type metal-forming dies, secondary-operation dies, 
hydroform and rubber-pad forming dies, stretch dies 
and fixtures. 

This material and process innovation known as 
Epoxy-Alloy was developed by the Bakelite Company, 
a Division of Union Carbide Corporation, who supply 
raw materials but not the composition itself. 
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After producing 130,000 units for 0.025-in-thick brass, 
the full year’s requirement for one auto model, parts 
were still passing quality inspections at the Borg- 
Warner Corporation 


Reduced tooling time and cost economies, commonly 
associated with plastic tooling, are inherent in this 
new technique. Additional significant improvements 
over conventional plastic tooling include mass casting 
of the tools and dies, substantially increased thermal 
conductivity, and greater modulus and impact strength. 
The entire tool is pressure cast and is also cured simulta- 
neously. 

To date, approximately 70 Epoxy-Alloy dies have 
been put into commercial operation. Over 130,000 
stampings of a 0.025-in thick brass automotive radia- 
tor covers have been made from one such die. Another 
has formed more than 65,000 units from 0.035-in-thick 
steel for a refrigerator section. This die was delivered 
in five weeks, half the time required for metal dies. 
Thirty-five Epoxy-Alloy dies for a military project 
were built in 15 weeks at a cost of $250,000. Conven- 
tional metal tools, it is reliably estimated, would have 
required up to 18 months of tooling time at an approxi- 
mate cost of $2 million. 

An extensive three-year research and developmert 
program, carried out by Bakelite Company in co-opera- 
tion with tool and die fabricators, preceded the an- 
nouncement of the process. These investigations have 
shown that draw dies of Epoxy-Alloy can be used for: 
(a) Runs of 50,000 to 150,000 or more stampings of the 
thinner more easily formed metals; (4) runs of 10,000 
to 50,000 stampings in which Epoxy-Alloy contoured 
punches and pads are used with metal inserts, draw rings, 
and blank holders; (c) runs of 1000 to 10,000 stampings 
without the use of metal rings or inserts; my (a) 
prototype or development runs encountering deep 
draws of heavy metal or large compound-contour stamp- 
ings of up to '/,-in-thick steel. 
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EUROPEAN SURVEY 


FOSTER PETREE 


Britain’s Television Tower 


Tue British Broadcasting Corporation has now 
brought into service a new television transmitting tower; 
708 ft high, it is the tallest unstayed structure in the 
British Isles and stands on Sydenham Hill, seven miles 
south of London Bridge, on the site of the former Crystal 
Palace. 

The base of the tower is 120 ft square, from which it 
rises in twelve panels of diminishing size to a height of 
429 ft, where it is 14 ft 6 in. square. At this height there 
is a platform from which rises the steelwork supporting 
the aerials. 

The tower is built on a foundation of 40-ft piles, some 
vertical and some raking, capped with reinforced-con- 
crete blocks in which grillages were cast to hold the 
foundation bolts. The corner members consist of four 
7-in. equal angles, placed back to back in cruciform 
arrangement. These extend up to the platform at 429 ft, 
above which the corner members are solid round bars 
with welded flanges; the largest bars are 8 in. in diam. 

The total weight of steel in the tower is 450 long tons. 
Some parts of the upper structure weighed more than 3 
tons each, and these had to be lifted and placed in posi- 
tion some 500 ft above ground. 

Two masts, one 230 ft and the other 125 ft high, were 
used for the initial stages of erection, and as the structure 
rose the smaller mast was converted into a floating 
derrick; wire ropes support the corner members of 


Installation of British Proteus gas turbine in new type of motor 
gunboat for the British Navy. Use of the aircraft-type gas 
turbine will increase total power of the craft an estimated 35 
per cent. 
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the tower. The topmost aerial pole was 
raised into position between two sum- 
mit derricks, mounted on the sides of 
the structure about 670 ft up. 

For access to the aerials there is a 
two-man electric hoist which travels to 
a landing about 400 ft above ground; 
above that point, the maintenance men 
must climb ladders. The hoist can be 
controlled from the cage and from the 
upper and lower landings, and there is 
telephone communication between the 
three control positions. The hoist 
travels up the slope of one of the corner 
legs, but remains vertical, irrespective 
of the slope of the legs. 

When the towet was completed, it 
was tested for resistance to wind pres- 
sure by firing groups of rockets, at- 
tached to the structure near the top and 
designed to give a total horizontal 
thrust more than equal to the greatest 
wind force likely to be imposed on it. 


Television transmission tower, 708 ft high, 
is the tallest unstayed structure in the British 
Isles. Tower's resistance to wind pressure 
was tested by firing 12-ton thrust rockets 
attached 48 ft below top platform. 


New Fast Patrol Boats 


PackKING more and more horsepower into less and less 
space has been a problem ingeniously solved in the case 
of a new class of medium-fast patrol boats for the British 
Navy, the first of which, the Brave Borderer, was launched 
in January at Portsmouth, England. The over-all length 
of these new boats is 98 ft 10 in. and the length between 
perpendiculars 90 ft. The beam is 25 ft 5'/2 in. and the 
depth 6 ft. The boats have three screws, driven by 
Bristol Proteus gas turbines (the type used in the Bri- 
tannia aircraft) which have been adapted for naval use 
by Bristol Acro Engines, Ltd., Filton, Bristol, England, 
in conjunction with W. H. Allen, Sons & Company, 
Ltd., of Bedford, England, who have supplied the pri- 
mary reduction gears and the reverse reduction gear- 
boxes. The vessels have three propellers and the engines 
are placed over the propeller shafts, the output shafts 


Correspondence with Mr. Petree should be addressed to 36 Mayfield 
Road, Sutton, Surrey, England. 
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leading forward through the primary reduction gears 
to the reverse gearboxes, which they drive through skew 
gears with an angle of about 13 deg between their input 
and output shafts. The gas turbines run on ordinary 
diesel fuel and have a maximum rating of 3500 hp each 
and a maximum continuous rating of 2800 hp. The strik- 
ing feature of the Proteus engine is that, including the 
weight of the primary reduction gear, it will give 1 hp 
for every 0.83-lb weight of the installation; or, includ- 
ing also the reverse reduction gearbox, 1 hp for 1.6-lb 
weight. The vessels carry no diesel auxiliaries, elec- 
trical power being provided for this purpose by Rover 
gas turbines, using the same fuel as the main engines and 
driving 40-kw generators, supplied by the Metropolitan- 
Vickers Electrical Company, Ltd. The craft are de- 
signed to function either as motor gunboats or as torpedo 
boats. Equipped for the former duty they will carry 


Inspection Unit for Railway Viaducts 


INspectiNG the underside of the arches of high railway 
bridges, especially those which cross rivers, can present 
some difficult problems A solution to them has been 
found by the Civil Engineering Department of the 
North Eastern Region of British Railways in the hy- 
draulically operated and rail-mounted inspection unit 
illustrated, designed, and constructed by the Department 
in collaboration with two English engineering firms, 
Simon Engineering (Midlands) Ltd., of Dudley, Worces- 
tershire, and the Auto-Mower Engineering Co., of 
Nerton St. Philip, Somerset. 

The bogie bolster truck on which the unit is mounted 
is 52 ft long and 7 ft 9 in. wide, and the height from rail 
level to the truck platform is 3 ft 10'/2in. On itis an A- 
frame and slewing gantry, rotatable to either side, and 
from the gantry end depends the upper boom, 21 ft long. 
The lower boom, 17 ft long, is hinged to the lower end 
of the upper boom and has at its own lower end the 
examiners’ inspection platform, 7 ft long aad ? ft 10 in. 
wide, which can carry a load of 600 lb. A parallelogram 
system of leveling rods keeps the platform horizontal, 
irrespective of the angles of the two booms. It is possible 
to carry out inspections to a depth of 29 ft below rail 
level and to insert the platform under an arch to a dis- 
tance of 15 ft from the outside face. 

Two 300-w floodlights are mounted on the platform 
and can be swiveled in any direction; and electricity for 
these and for portable tools is available from a 3-kw d-c 
generator on the truck, driven by a Petter diesel engine. 

A hydraulically driven winch on the underframe of the 
truck carries 100 yd of */s-in. wire rope, che ends of 
which are anchored on the track ahead of and in rear of 
the truck, which can thus be drawn along the bridge 
The winch can be operated either from the gantry plat- 
form or by remote control from the inspection platform; 
in the former case the maximum speed of travel along the 
track is 40 fpm and in the latter 20 fpm. 

The slewing gantry is designed to clear a parapet wall 
4 ft 6 in. above rail level, with a margin of 7 in. Its 
motions are actuated by a 5-in. hydraulic ram with a 
stroke of 36 in. The upper and lower booms are of box 
section, formed from light-gage steel pressings, with 
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one 3.3-in. gun in a turret, fitted with a stabilization sys- 
tem capable of counteracting the severe motion to be 
expected in a vessel of this type, together with one 40- 
mm single-barreled Bofors gun and two 21-in. torpedoes. 
If fitted out as torpedo boats, they will carry four 21-in. 
torpedoes and one 40-mm Bofors gun. The complement 
will be three officers and 17 ratings, with the addition of 
two more ratings in the senior officer’s ship of a squadron. 
The hull is of composite wood and metal construction, 
and of ‘‘hard chine’’ form. It is reckoned that the use 
of the aircraft-type gas turbines will give an increase of 
35 per cent in total power, combine with a reduction 


of 50 per cent in machinery weight and 25 per cent in 
machinery space, compared with the type of machinery 
hitherto employed for craft of this kind, which are in- 
tended primarily for offensive operations against enemy 
warships and merchant ships in coastal waters. 


welded bulkheads to give rigidity. A 6-in. ram of 36-in. 
stroke, mounted on top of the gantry frame, swings this 
boom from the horizontal to 85 deg below, and a similar 
ram actuates the lower boom, which can travel from 3C 
deg above to 60 deg below the horizontal. All move- 
ments can be operated from the inspection platform as 
well as from the gantry. All nydesidlic controls are 
duplicated to insure safety and are fitted with auto 
matic locks to guard against a hydraulic pipe failure. 
A Petter twin-cylinder four-stroke air-cooled diesel 
engine drives three hydraulic pumps; one delivers 2'/, 
gpm at 1000 psi to the rams operating the slewing motion 
and the booms, and the other two, delivering 5 gpm at 
1200 psi, serve the winch. 

Communication between the truck and the inspection 
platform is by two field telephones. The development 
of the unit was carried out under the direction of Mr. 
Arthur Dean, M.Sc., Chief Civil Engineer for the 
North-Eastern Region of British Railways. 


Hydraulically operated rail-mounted unit for inspection of 
underside of arches of high railway bridges 
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Economics of Heating and Power 
Systems for Large Industrial Plants 
«2+... 57—A-123 


By W. T. Batcheller, Mem. ASME, Seattle, 
Wash. 1957 ASME Annual Meeting paper 
multilichographed; available to Oct. 1, 
1958). 


Isolated thermal-electric plants tend to 
involve higher unit construction and op- 
erating costs compared with large cen- 
tral stations except in regions enjoying 
especially low-cost fucl. It has, how- 
ever, been found practicable to generate 
high-pressure and high-temperature 
steam for purposes of combined genera- 
tion of process and heating steam and 
electric power by means of noncondens- 
ing and automatic extraction condens- 
ing steam turbines. These steam tur- 
bines serve as pressure-reducing valves 
from which the exhaust or intermediate- 
stage bleeding steam is fed into the steam 
mains supplying the industrial plants. 

Compared with average heat rates for 
largest and newest central stations such 
as those supplying the Ohio River valley, 
which approach 9000 Btu per kwhr of 
new output after supplying self-con- 
sumed power for auxiliaries which in- 
clude boiler feed pumps, condenser cir- 
culating-water pumps, draft fans, exciter 
generators, and lighting, the compara- 
tively small turbines serving as pressure- 
reducing valves which remove only 
around 10 to 15 per cent of the total heat 
content of the steam, operate at a heat 
rate of around half that or 4500 Btu 
per kwhr. The size and cost of steam- 
generation facilities are not materially 
increased. The total cost of steam gen- 
eration is then divided in proportion to 
respective heat consumptions between 
heating and process steam and power re- 
quirements. 

With whatever fuel may be most read- 
ily and economically available in cach 
particular vicinity or region, this com- 
bined use of steam generated is highly 
economical. In the present studies, 
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however, the foregoing economies have 
been greatly enhanced by the addition 
of another feature or phase in connection 
with coal-fired thermal generating plants 
This feature is particularly effective ad- 
jacent to deposits or mines producing 
high-volatile semi and sub-bituminous 
and lignite coals, normally classified as 
low grade but actually richest in by- 
product-producing volatiles. This fea- 
ture is the washing, drying, and process- 
ing of these coals to remove free ash and 
to recover, separate, and refine the vola- 
tile tars and oils, and convert them into 
a wide variety of finished products im- 
mediately usable by chemical, plastic, 
paint, and drug industries, and as avia- 
tion-gasoline additives, which are salable 
through existing wholesale distributing 
channels 

Revenues realized from the sale 
these by-products for which the market 
has been growing at a phenomenal rate 
are then applied as a credit on the fuel, 
steam, and power costs, with the result 
that these costs are controllable by vary- 
ing the annual tonnage of coal processed 
in excess of resulting residual char fuel 
requirements. Fuel costs and steam and 
electric power costs may be reduced 
greatly or entirely eliminated by these 
credits from by-products sales. 

The fact that this program makes steam 
and electric power costs controllable 
and cheap, appears to make it of greatest 
general importance to our economy 
This paper gives technical, capital cost, 
and production cost-accounting data 
along with effects of credit from sale of 
by-products in varying amounts after 
providing fuel requirements for any 
given industry. 


ot 


Application of Bonus-Penalty 

Methods to Coals Being Purchased 

or Evaluated..........57-—A-115 
By R. M. Schahfer and F. H. Strout, Northern 
Indiana Public Service Company, Hammond, 
Ind.; and G. W. Land, Mem. ASME, Truax- 
Traer Coal Company, Chicago, Ill. 1957 
ASME Annual Meeting paper (multilitho- 
graphed; available to Oct. 1, 1958). 


Coal costs are a significant part of the 
total cost of electricity production, and 
hence great care must be exercised in the 
purchase of coal for an electric utility 
company. The over-all cost of the coal 
includes the cost of all items connected 
with converting the heat energy in the 
coal to steam produced for the turbine 

Four characteristics of coal—moisture, 
ash, sulfur, and Bru content—which may 
vary over a wide range, have a definite 
effect on the usability of the coal, and 
directly affect the net value to the con- 
sumer 

Price per ton or price per million Btu as 
received, with no adjustments made for 
the respective quantities of moisture, 
ash, and sulfur in the coal does not re- 
flect the net value tothe consumer. True 
value to the consumer increases with in- 
creased Bru per Ib and decreases with 
increased amounts of moisture, ash, and 
sulfur present in the coal 

Costs affected by variations in coal 
quality may be divided into three general 
classes: Handling charges within the 
plant; heat losses in the boiler or steam 
generator; and power replacement costs 
resulting from decreased boiler availa- 
bility or capacity. 

If adjustments to the cost of coal can 
be made to reflect properly the increased 
or decreased costs within the plant re- 
sulting from more or less moisture, ash, 
and sulfur, the true value of the coal may 
be obtained 

A method has been devised for main- 
taining the net cost of the coal purchased 
at the value originally quoted, and for 
comparing the real or net value of coals 
submitted for purchase. Applications of 
adjustments may be made as a bonus for 
better coal and as a penalty for poorer 
coal than that guaranteed; hence the 
name *‘bonus-penalty method."’ 

In the four years that the bonus-penalty 
method has been in use, the average Bru 
per Ib of coal received has increased 
If a supplier receives an unexpected pen- 
alty, he hastens to correct conditions 
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which cause the delivery of poor quality 
coal. Conversely, bonuses have encour- 
aged improved coal preparation 


New Concepts in Stoker Design. . . 

57—A-273 
Messaros, Mem. ASME, and F. C. 
Belsak, American Engineering Company, 
Philadelphia, Pa. 1957 ASME Annual 
Mecting 4% multilithographed; availa- 
ble to Oct. 1, 1958 


By F.C 


A new type of stoker has been designed 
based on the vibration principle. Al- 
though combustion performance and the 
ability to burn a range of coals 
been major considerations in the 
development of mechanical burning 
equipment, the need for and 
greater steaming Capacitics becomes in- 
creasingly important 

This paper relates the development of 
the first vibrating-type industrial stoker 
in this country, together with a report 
of observations and performance obtained 
from tests on units now in operation both 


wide 
have 


greater 


here and abroad 

The basic concept of vibration dic- 
tates a body to be freely suspended, and 
ts movement is a function of the relative 
motion produced between the body and 
the mechanism causing it to vibrate 
The vibrating grate is supported on ver- 
tical steel plates which act as flexing 
members and also form the air compart 
ments under the grate. The grate con 
sists of block-covered tubes 
which are attached to flexing plates lo- 
cated at fixed points. The grate is in- 
clined at an angle of 14 deg to insure posi- 
tive fuel-bed travel with the least vibra- 
tional amplitude. Many experiments 
were conducted to determine this opti- 
mum angle of incline thereby permitting 
compacting without ava- 
It is of course realized that the 


cooling 


maximum 
lanching 
greater the amplitude of vibration, the 
more adversely affected may be the clink- 
ering tendency 

Suspended from the upper end of the 
grate is an integrally mounted vibration 
generator which is driven by an inde 
pendent motor fitted with a plugging de- 
vice. A flexible drive arrangement is 
used to connect the motor to the genera- 
In effect, the freely supported grate, 
mounted vibration 


tor 
with its integrally 
generator, 1s a self-contained unit free to 
vibrate in a generally rectilinear direc 
tion 

A detailed description of the vibration 
generator, the furnace configuration and 
capability, and operation are presented 
Vibration and its effect on autocompact 
ing of fuel is described. Performance 
data on four tests and experience with vi 
brating-grate Germany 
are given 


installations in 
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Development and Operating Ex- 
perience of the Jet-Injection Stoker 
50.06 00000400608.06660.600 eee 
By N. W. Young, The Babcock & Wilcox 
Company, New York, N. Y. 1957 ASME 
Annual Meeting paper Cmultilithographe -d; 
available to Oct. 1, 1958). 


Industry has been searching continu- 
ally for new and better ways to burn coal 
The operating problems involved in 
small industrial or heating applications 
are not the same as those for large indus- 
trial or central station practice. Stokers 
are often the only practical solution to 
the fuel-burning problems for steam 
capacities up to 200,000 Ib per hr. 

three major classes of stok- 

use: Chain and traveling- 
grate types; spreader or overfeed type; 
and underfeed type. Of these the chain 
and traveling-grate types have the great- 
est number of advantages 

The jet-ignition stoker is another tool 
which can be used to burn fuel efficiently 
and produce steam economically 

Fuel is fed in a manner similar to the 
chain-grate and traveling-grate stokers, 
that is, from a hopper onto a grate mov- 
ing rearward under an adjustable coal 
gate to establish fuel-bed thickness 
Combustion air enters a multiplicity of 
compartments which are controlled in- 
dividually. Ignition occurs at the front 
of the stoker over the first compartment, 
and is maintained by rapid burning of the 
volatile as it distills from the bed 
Quick combustion of this volatile is made 
possible by the use of high-velocity air 
jets directed into the distillation zone 

Combustion is completed as the fuel 
moves with the chain toward the rear 
of the furnace and ash is discharged con- 


Currently, 
ers are in 


Jet-ignition stoker. 


bed. (57—A-192) 


tinuously at the rear. A detailed de- 
scription of air and fuel control and 
chain construction is presented. 

Bituminous, sub-bituminous, 
Pennsylvania anthracite, and coke breeze 
are the fuels which can be burned on a 
jet-ignition stoker. Proper coal sizing 
is an important factor for any stoker if 
optimum performance is to be attained 
Experience has shown that the sizing 
should be 1 X 0 in. with 20 to 60 per cent 
through !/, in. Proper size distribution 
across the width of the grate is important. 
Proper moisture tempering will improve 
the performance of the equipment ma- 
terially with certain fuels. 

The performance of any fuel-burning 
equipment can be judged by knowing 
the following: 


lignite, 


1 The excess air required for smoke- 
less combustion. 

2 The auxiliary power required for 
movement of combustion air and me- 
chanical parts 

3 The burning efficiency 
combustible ) 


Cunburned 


The jet-ignition air pressure required 
will vary from 10 to 20 in. of water de 
pending upon the amount and condition 
of the volatile in the fuel. Total power 
requirements for a jet-ignition-stoker unit 
are 0.33 hp per 1000 Ib of steam, as com- 
pared with 1.6 hp per 1000 Ib of steam 
for a pulverized-coal unit, and 0.71 hp 
per 1000 Ib of steam for a spreader-stoker 
unit. The jet-injection stoker compares 
favorably with other stokers; however, 
it has disadvantages as well as advan- 
tages, and must be applied with full 
knowledge of all the conditions which 
will affect its operation. 


Ignition occurs at the front of the stoker over the first com- 
partment and is maintained by rapid burning of the volatile as it distills from the 
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Circular tri-fuel burner utilizes blast-furnace gas, coke-oven gas, and pulverized 


coal (57—A-126) 


Steam From By-Product Fuels 

oe cecvesers . .57—A-126 
By J. B. Walker, Jr., The Babcock & Wilcox 
Company, New York, N. Y. 1957 ASME 
Annual Meeting paper (multilichographed; 
available to Oct. 1, 1958 


By-product or ‘‘waste’’ fuels are fre- 
quently ignored as sources of fuel for 
generation of steam. As primary fuels 
and disposal of industrial wastes become 
more costly, it is predicted that efficient 
utilization of carbonaceous wastes will 
become more prevalent 

There are five major sources of thermal 
energy for steam generation 


1 Fossil fuel produced or prepare? 


for this specific purpose 
2 Fuel produced as an inherent part 


of a process whose economic feasibility 


depends upon utilization of that fuel 

3 Fuel produced as a by-product in a 
process which does not depend upon its 
utilization, and where disposal may pre- 
sent a problem 

4 High-temperature flue gas produced 
by industrial processes 

5 Thermal energy resulting from exo- 
thermic reclamation of process materials 


These major sources of fuel, with the 
exception of fossil fuel, are discussed in 
relation to the methods of utilization and 
the processes involved 

By-product fuels, which must be used 
in order that a process may be economi- 
cally feasible, are removed from pri- 
mary fossil fuels for utilization as raw 
materials in process industries. By- 
products of coal and their utilization are 
discussed in relation to a low-tempera- 
ture carbonization process which utilizes 
low-temperature char and a high-tem- 
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perature gasification process which re 
sults in a high-carbon solid residue and 
high-temperature sensible heat leaving 
the reactor. The heavy residuals from 
the various petroleum cracking processes 
are utilized in a number of ways to pro- 
duce a higher yield of lighter hydrocar- 
bons and a solid residue suitable for fuel 
The characteristics of these solid resi 
dues vary widely depending upon the 
process used, and the methods of utili 
zation vary equally as widely. Consid 
eration in this paper is given to such by- 
products as coke and pitch 

By-product fuels, the incidental prod 
ucts of processes which may have little 
or no concern with fuel as such, are often 
disposed of by burning with little or no 
thought given to the efficient utilization 
of the thermal energy content. From 
coal burning these products are often 
present in the form of coke breeze or as 
coke-oven and _ blast-furnace gases 
From oil in petroleum catalytic crackers, 
CO gas is the by-product. Wood—bark, 
saw and sander dust, slabs, and shavings 

and bagasse, the fibrous portion of the 
sugar cane which is left after the extrac 
tion of the juice, are also included in this 
category 

A brief discussion is presented of by- 
product high-temperature industrial fluc 
gas containing significant amounts of 
sensible heat and, frequently, considera 
ble quantities of solid material carried 
over from the process. Exothermal proc- 
ess material reclamation is also noted 
briefly. 

With improved methods of conserva- 
tion of natural resources, it is suggested 
that utilization of these by-products 
may become standard practice 


Attempts to apply standard types ot 
boiler units, not designed specifically 
for by-product utilization, can result in 
ailure. Close co-operation between the 
operator of the industrial process and 
the boiler manufacturer can result in 
steam-generating units which are 
nomical and free from operating prob 
lems. 


cco 


Handling Coal on the Public Service 
..++.-57—A-272 
By R. A. Baker, Mem. ASME, Public Service 
Electric & Gas Company, Newark, N. J 
1957 ASME Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1958 


Continuing research, the goal of which 
was automatic intermittent feed of fuel, 
has successfully achieved the advantages 
sought. Numerous mechanical and elec 
tronic devices have been developed and 
provide increasingly reliable sensing in 
the bins above the pulverizers and at 
other spots in the transport system 

An outdoor coal-feed system has been 
arranged so that coal could be automati 
cally and continuously fed from a large 
bunker, remote from the boiler, through 
bins located the pulverizers 
This system places the coal where fires 


a b« ve 


can be extinguished easily, where collec 
tion of explosive gases is not a great 
hazard 

In this new 
bunker is replaced by a large active coal 
pile located in the center of the existing 
outdoor long-term storage pile over three 
new ground-level reclaim hoppers which 
built into a_ reinforced-concret« 
structure. These storage-pile hoppers 
feed a serics of conveyer belts which are 
controlled from level in the 4-hr bins im 
mediately above the pulverizer feeders, 
installations; and a 


concept, the enc losed 


were 


as in the earlier 
single belt fills the area immediately 
above the storage-pile reclaim hoppers, 
just as was done in the case of the 
bunkers 

The walls of this outdoor bunker, how 
ever, consist of three connecting circular 
rings of coal, which are compacted by 
tractor and located the proper distance 
from the hoppers, so that a free-flowing 
volume of loose coal is located above the 
hoppers within the confines of the com 
pacted area 

External to the rings is the long-term 
storage pile made with bulldozer, trac 
tor, and perhaps, in long hauls, with 
carryalls attached to the tractors. When 
the supply of river-borne coal is low, trac 
tors bulldoze a sufficient supply into the 
loose pile over the hoppers, but, of course, 
under normal river-borne supply the loose 
active pile is maintained daily by hoist 
ing from barges and conveying over a 
swing-boom tower 
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Operation of the system, including the 
emergency trips; the 
manual 


mechanism for 
function of the control room; 
Operation; control of the coal to the 
pulverizers; and the operating experi- 
ence based on service since May, 1954, 
are included in the discussion 


Effects of Particle Size on Firing 
Pulverized Solid Fuels in Boilers. . . 
...57—A-276 
By A. L. Bayles, Mem. ASME, Allison L 
Bayles and Associates, Pittsburgh, Pa. 1957 
ASME Annual Meeting paper (multilitho- 
graphed; available to Oct. 1, 1958 


Four aspects of particle size of solid 
fuel which affect the combustion proc- 
ess as it is applied to boilers are dis- 
cussed largely on the basis of theoretical 
considerations 

The effect of particle size on falling 
time indicates that there is valid reason 
to consider 200 mesh as having signifi- 


Some Uses of Photography in 
Engineering...........57-—-A-155 
By W. C. Foulke, Eastman Kodak Company, 
Rochester, N. Y. 1957 ASME Annual 
Meeting paper (multilithographed; availa- 
ble to Oct. 1, 1958 


Still photography has been used suc- 
cessfully as a means of reducing costs in 
engineering, drafting, expediting, and 


construction phases of a project. The 
savings result from a reduction in the 
number of plant trips and the simplifica- 
tion and clarification of drawings, written 
specifications, and verbal instructions 
through the use of photographs 

Some specific engineering and drafting 
applications where still photography 
has been used successfully are in equip- 
ment location, piping design, supple- 
menting field instructions, aid in prepar- 
ing free-hand isometric sketches, equip- 
ment assembly, conferences, general 
study work, scale model, bringing file 
and records up to date, initiating ideas, 
and simplifying piping drawings 

It is not intended that ordinary snap- 
shots taken by amateur photographers 
be used for applications requiring pro- 
fessional service of an industrial photog- 
raphy department. Certain engineering 
applications can be served better by a 
professional photographer. In most 
cases, however, ordinary snapshots taken 
by engineers or draftsmen will serve the 
purposes discussed in this paper 

With almost no training and with 
only a relatively small investment in pho- 
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cance. Above 200 mesh, coal particles 
having a high mass-area ratio fall rap- 
idly. The high mass-area ratio causes 
the particles of burning fuel to settle 
out or be thrown out of the streams of 
combustion gases and come to rest on 
cooler surfaces. The combustion proc- 
ess is arrested by quenching, leaving un- 
burned carbon in the fly ash. In addi- 
tion, the tendency toward deposition of 
ash as slag is increased. Problems aris- 
ing from deposition of fireside residues 
on surfaces of tubular structures should 
be somewhat proportional to the 
quantity of particles greater in size than 
200 mesh 

Reactive area in 
important. The effect of 
particle size is significant in increasing 
the available reactive area of fuel mass 

The size of particles in relation to their 
capsulating envelopes might 
have greater significance than first as- 
sumed. The combustion of fuel requires 


relation to mass is 


decrease of 


gascous 


tographic equipment, the use of still 
photography gives engineers a simplified 
means of obtaining, transmitting, and re- 
cording design information. Although 
some initiative and perseverance are re- 
quired initially, design cost savings can 
be realized by accepting this new tech- 
nique as an engineering aid. 

In order to use this application as an 
aid, the engineer must use imagination 
and foresight in his particular work. If 
the engineer consciously considers pho- 
tography as an aid for every project dur- 
ing the early establishment of this tech- 
nique, the use of still photography will 
shortly become an accepted engineering 
practice. 


Should Ultrasonic Inspection Be 
Used to Augment Radiography in 
the Inspection of Weldments in 
High-Pressure Piping. ..57—A-195 

By R. L. Steele, Mem. ASME, Consolidated 

Water Power and Power Company, Wiscon- 

sin Rapids, Wis. 1957 ASME Annual 

Meeting paper (multilithographed; availa- 

ble to Oct. 1, 1958). 

In October, 1956, Consolidated Water 
Power & Paper Company decided to in- 
stall a 1450-psi 950-F steam plant to 
provide electrical power and process- 
steam requirements for paper machine No. 
5 at the Biron, Wis., mill. Shortly after 
the design of this plant was under way 
the subject of welding inspection of the 
main steam piping arose. After con- 
siderable study it was decided to employ 
the ultrasonic method of weld inspection 
if a procedure for inspection could be de- 


large quantities of gases to support the 
process. If particles are kept small, the 
significance of the envelope becomes 
great. It supports the idea that smaller 
combustion chambers, uniform rate 
of combustion, and less unburned car- 
bon are possible without exceeding per 
missible limitations in other directions 

Smaller coal particles result in smaller 
ash particles. The practical effect of 
smaller ash particles is made apparent by 
the faithfulness with which they follow 
gas streams despite forces induced by 
tortuous passages within the tube sec 
tions. Conversely, there is decreased 
tendency for the ash particles to leave 
the stream and come to rest where they 
are least wanted and impair the rate of 
transfer of heat by masking tube surfaces 

A discussion of the effects of particle 
size in practice attempts to confirm these 
benefits by example and to demonstrate 
that the required results can be achieved 
at a practical cost. 


veloped that gave reproducible results 
and was satisfactory to the insurance 
carrier and the company. 

A procedure is described for the in- 
spection of high-pressure piping weld- 
ments employing ultrasonic inspection 
augmented by radiography. 

The data presented in this paper indi- 
cate that ultrasonic inspection, augmented 
by radiography where necessary, for the 
inspection of high-pressure pipe weld- 
ments is a satisfactory inspection pro- 
cedure. In Part 1 it is shown that root 
cracks cannot be detected satisfactorily 
by radiography even though a radiograph 
of the root pass is made. On the other 
hand, ultrasonic inspection locates the 
crack positively, provided that the op- 
erator uses sufficient care. Part 1 also 
demonstrates reproducibility of results 
with ultrasonic testing. 

Part 2 of the paper demonstrates that 
ultrasonic inspection of field welds is sat- 
isfactory. In one casea possible crack was 
detected, which was very small, which 
was in no way indicated on the radio- 
graph of the same joint. Possible pro- 
gression of this defect can be checked 
easily during an annual outage. Some 
of the detects indicated in the field were 
somewhat misleading owing to burn- 
through. This situation might be cor- 
rected by the use of consumable backing 
rings and backup gas. This would be 
easy to verify on a job in which this 
type of welding was employed. It 
should be mentioned that no repairs were 
necessary on any of the main steam field 
111 
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welds. From an operator's point of 
view this was fine, but from an engineer- 
ing point of view it would have been 
interesting to have found a defect which 
required repair in order to verify com- 
pletely the findings from both the ultra- 
sonic inspection and radiographs. Per- 


haps this situation will be encountered 


in the future. 


First Steps With a Digital Computer 
coves ceeeees  5S7—A-164 
By R. H. Gherst, Mem. ASME, United 
Engineers and Constructors, Inc., Phila- 
delphia, Pa. 1957 ASME Annual Mecting 
paper (multilithographed; available to 
Oct. 1, 1958). 


Use of an electronic computer for solv- 
ing one of the most tedious routine prob- 
lems of an engineering company—pipe- 
stress analysis—is described 

The grapho-analytical, or moment- 
area, method of analysis was selected as 
the basis for the original program be- 
cause of the ease of calculating the 
movements of the piping. For this first 
venture into the field of electronic com- 
putation, it was decided to write the 
program for a three-plane piping system 
involving only two anchors, as this is 
the most frequent type of problem. By 
means of a program supplement it was 
possible to solve single-plane problems 
also 

The machine used for this work is de- 
scribed as a large-size, medium-speed 
computer. Physically, it occupied 31 
standard cabinets 7 ft high, arranged in 
the shape of a hollow rectangle with a 
perimeter of about 60 ft. Part of one 
side of the rectangle was open, giving 
access to a raised platform on which the 
operating console and the input and out- 
put equipment were located. The ma- 
chine contained more than 3000 vacuum 
tubes, 7500 germanium diodes, and 5 
miles of cable; 33 kw of power and 12 
tons of air conditioning were required 
for operation 

The memory was of the magnetic drum 
type with storage capacity of 5300 words 
and speed of 3600 rpm. One teletype 
tape reader and two photoelectric tape 
readers were available for input. Output 
equipment consisted of one teletype page- 
printer and one high-speed tape punch 
with page-printer 

The computer contained a number of 
built-in checking features to insure ac- 
curacy. In case of malfunction or faulty 
data the machine halted and sounded an 
alarm. The chance of an undetected 
error was exceedingly small. This possi- 
bility was no great source of concern on 
the pipe-stress problem as most parts of 
the calculations are self-checking, while 
in all parts a gross error can be detected 
112 
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readily. If any doubt arose it was a 
simple matter to repeat the calculations. 
Without being a dissertation on ana- 
lytical procedures or types of computers, 
this paper describes work which has been 
done by the author's company in apply- 
ing electronic computation to the tedious 
routines of pipe-stress analysis. It dis- 
cusses the costs involved and the prac- 
tical limits to which this work may be 
extended by a consulting firm engaged in 
general engineering practice. There also 
are observations on programming and 
use Of a computer based on more than 
three years of operating experience. 


Observed Effects of Deposits on 
Steam-Turbine Efficiency... . 
57—A-116 

y J. Angelo, Assoc. Mem. ASME, and 

K. C. Cotton, Mem. ASME, General Elec- 

tric Compariy, Schenectady, N. Y. 1957 

ASME Annwal Meeting paper (multilitho- 
graphed; available to Oct. 1, 1958). 


eeeee 


Deposits on steam-turbine nozzles and 
buckets have in the past caused deteriora- 
tion in turbine efficiency. The amount 
of deposit in steam turbines has been re- 
duced considerably in the last decade. 
As unit ratings and fuel costs increase, 
however, the incentive for further prog- 
ress in this area becomes greater. 

The purpose of this paper is to pre- 
sent the results of recent tests conducted 
jointly by electric utility companies and 
the authors’ company to show the 
magnitude of the deposit problem as it 
exists today, and to describe in detail 
the testing techniques used. 

The data taken on eight turbines, all 
of which used solid boiler-feedwater 
treatment at one time or other, indicate 
the following: Units with initial pres- 
sures of 1450 psig experience little loss of 
efficiency due to deposits in the steam 
path; at initial pressures of 1800 to 2400 
psig, there are about 3 per cent loss in 
high-pressure-section efficiencies, and 
about 1.5 per cent loss in intermediate- 
pressure-section efficiencies due to de- 
posits. The resulting loss in over-all 
heat rate is 1 per cent which is worth 
$34,000 per year on a 200,000-kw 
machine, based on 80 per cent load factor 
and 30-cent fuel. The total value to the 
electric-utility industry of deposit-free 
turbine-generator operation based on 
600,000,000,000 kwhr generated in 1956 
and using the foregoing 1 per cent figure 
would be about $20 million per year. 

These results indicate that about halt of 
the 1.8 per cent gain in heat rate for in- 
creasing initial pressure from 1450 psig to 
1800 psig may be lost due to deposits in 
the steam path. Turbines must be essen- 
tially as deposit-free at 1800 psig as they 
appear to be at 1450 psig if the potential 


fuel saving for the higher pressure is to 
be realized. 

Usually, when the turbines are cleaned 
thoroughly, either by washing or by 
mechanical cleaning during an outage, 
the initial efficiency level is substantially 
regained, thus indicating that the efh- 
ciency deterioration is due to deposits. 
Cleaning the turbine alone appears not to 
eliminate the trouble, but itis encouraging 
to note the improvements made on these 
particular turbines when corrective meas- 
ures are taken in boiler feedwater treat- 
ment. 

The measurement of efficiency of tur- 
bine sections operating within the super- 
heated-steam region offers a very accurate 
and convenient method of determining 
the presence and effect of deposits in the 
steam path of a unit and the effectiveness 
of action taken to eliminate the problem. 


Creep, Stress-Relaxation, and 

Metallurgical Properties of Steels 

for Steam-Power Plant Operating 

With Steam Temperatures Above 

950 F (510 C) 57—A-255 
By A. I. Smith, E. A. Jenkinson, D. J. 
Armstrong, and M. F. Day, National 
Physical Laboratory, Teddington, England. 
Originally presented before The Institution 
of Mechanical Engineers. 1957 ASME 
Annual Meeting paper (multilithographed ; 
available to Oct. 1, 1958). 


The committee concerned primarily 
with steels for steam-power plants is 
subcommittee J/E (Steels for High 
Temperature) of the Electrical Research 
Association in Great Britain. This 
group undertook a series of investigations 
to provide long-time information on the 
creep and metallurgical properties of 
chosen steels. The work was done at the 
National Physical Laboratory 

The steel chosen for the investigations 
described in this paper were either taken 
from production batches of components 
intended for use in the Central Electric- 
ity Authority (CEA) 1050 F plants, or 
were more highly alloyed '/2 per cent 
molybdenum steel and appeared suitable 
for use in advanced steam-power plants. 

Work is not complete, but tests on all 
the steels had durations of 20,000-30,000 
hr in April 1956, and this paper sum- 
marizes the main results available at that 
time, and includes comments on their 
interpretation. Some of the creep tests 
are still in progress and will be contin- 
ued to provide data for confirmation of 
tentative extrapolations from shorter 
times. Fuller reports of the work de- 
scribed in this paper, including more-de- 
tailed high-temperature data, are to be 
published by the British Electrical and 
Allied Industries Research Association. 
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The 


suitable for turbine casing bolts, steam 


steels investigated were types 
pipes, superheater tubes, and cast com- 
ponents such as turbine casings and steam 
chests. They included molybdenum 
vanadium, chromium-molybdenum-vana- 
chromium molybdenum, 2!/, 
per cent chromium-molybdenum, 
chromium-nickel-niobium (18-12-1 


Details of the methods of manufacture, 


dium, 
and 


chemical analyses, heat-treatments, and 
mechanical properties of the steels are 
tabulated in Appendix I, and only brief 
descriptions are included in the text 

All the metallurgically 
examined in their initial conditions, and 
the changes of microstructure and con- 


steels were 


stitution occurring during prolonged test- 


high have been 
Although this work is not yet 


some of the creep tests being 


ing at temperatures 


studied 


complete 
still in progress), the observations availa- 


ble are discussed since they are of con- 


siderable value in assessing the relia- 
bility of the extrapolations of the creep- 


test results to longer times 


Creep Properties of Austenitic 

Nickel:Chromium Steels Contain- 

ing Niobium. 57 

™ By W.H Bailey, William Jessop and Sons, 
Ltd.; M. G. Gemmill, United Steel Com- 
panies Ltd.; H. W. Kirkby, Brown-Firth 
Research Laboratories; J. D. Murray, 
United Steel Companies Ltd.; E. A. Jenkin- 
son, National Physical Laboratory; and 
A. I. Smith, Research Laboratory, England. 
Originally presented before The Institution 
of Mechanical Engineers. 1957 ASME 
Annual Meeting paper (multilithographed ; 
available to Oct. 1, 1958 


Three steelmakers have collaborated to 
collect the laboratory test data obtained 
in" ASME paper No. 57-—-A-255, ‘Creep, 
Stress-Relaxation, and Metallurgical 
Properties of Steels for Steam-Power Plant 
Operating With Steam Temperatures 
Above 950 F (510 C),”’ on austenitic Ni- 
Cr-Nb steels. In paper the data 
are analyzed and an estimate has been 
made of the level of properties that may 
be expected. It is believed that the bulk 
of the available British long-time data 
relating to this steel are included in this 


this 


report 

The data relate to 16 heats of steel, 
three of which are the heats described 
in the paper just referred to, and are 
included for the sake of completeness 
On a rupture basis, the tests extend up 
to 8000 hr at 550 C (1022 F), 42,000 hr at 
600 C (1112 F), 41,000 hr at 650 C (1202 
F), 26,000 hr at 700 C (1292 F), and 
20,000 hr at 750 C (1382 F). On the 
basis of 1 per cent plastic strain the data 
extend up to 32,000 hr at 600 C (1112 F), 
30,000 hr at 650 C (1202 F), 12,000 hr at 
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700 C (1292 F), and 14,000 hr at 750 C 
(1382 F). 

A few of the tests were simple rupture 
tests without measurement of strain, 
but in the majority comprehensive 
strain Measurements were made. It has 
been thought sufficient to present only 
the data relating to rupture and 1 per 
cent plastic strain, the latter being the 
most useful single figure for giving an im- 
pression of the creep resistance of the 
material 

The tests, with the exception of those 
of the tube and pipe steels already re- 
ferred to, were made by the manufac- 
turers and relate to wrought bars of small 
diameter (°/s-1 inch) and to a rotor 
forging. The range of temperdture and 
stress varied according to the applica- 
tions in mind when the tests were under- 
taken, so that there is no uniformity of 
testing conditions. Since some of the 
tests have lasted nearly five years, the re- 
sults describe the properties of steels that 
were made six or seven years ago 


Croloy 15-I15N—An Austenitic 
Heat-Resistant Alloy for Severe 
Tubular Applications at Elevated 
Temperatures... .. . 57—A-205 
By J. F. Ewing, The Babcock & Wilcox 
Company, Beaver Falls, Pa. 1957 ASME 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1958 


An extensive alloy-development pro- 
gram has been in progress since 1942 in 
an effort to find alloys capable of with- 
standing the high-temperature 
requirements needed to obtain successful 


severe 


jet-engine performance in military air 
craft. From this program, a large fam 
ily of complex heat-resistant alloys has 
evolved, generally referred to as super 
alloys, which retain high strengths above 
1200 F when heat-treated properly 

It would seem that these alloys could 
find widespread use in industrial applica 
tions requiring extreme high-temperature 
strength. Two factors, 
courage their industrial 
cost and fabrication characteristics 

These factors prompted the search for 
an austenitic heat-resistant alloy, pri 
marily for tubular products, which pos 
sessed not only strengths superior to the 


however, dis 


use; namely, 


present conventional tubular alloys (AISI 
Type 300 Alloy Series) but suitable work 
ing characteristics to permit manufac- 
ture of tubular products by conventional 
hot-working—rotary piercing, extrusion, 
rolling, and so on—and cold-working 
techniques—drawing, sinking, tube-re- 
ducing, and such 

Developmental work has been gom- 
pleted on a new austenitic heat-resistant 
alloy possessing these two character- 
istics. This new alloy, designated as 
Croloy 15-15N, was developed initially 
for tubing applications for high-tempera- 
ture, high-pressure boiler equipment, or 
other process equipment requiring strength 
properties in the temperature range 1200- 
1500 F in excess of those obtainable for 
the present AISI Type 200 Series of aus- 
tenitic alloys 

The chemical composition of Croloy 
15-15N is similar to the AISI Type 316 


16 Cr-13Ni-3Mo) austenitic heat-re- 


Creep-rupture 
strength for com- 
mercially processed 
Croloy 15-15N 
between 1200 and 
1500 F. Bar stock 
solution-annealed 

at 2250 F for 30 min 
and water-quenched. 
(57—A-205) 
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sistant alloy. Tungsten together with 
molybdenum and columbium-tantalum 
has been added to a 15 Cr-15 Ni base for 
strenghtening 

This paper summarizes extensive test 
work to evaluate the short-time tensile, 
creep-rupture, and creep properties of 
Croloy 15-15N together with structural 
stability as measured by impact tests 
after prolonged aging at elevated tem- 
peratures. Service experience with Cro- 


loy 15-15N is described 


The Development of an Experi- 
mental Laboratory for Performance 
Tests of Steam-Turbine Blading. .. . 

...57—A-163 


By F. J. Enright, Assoc. Mem. ASME, Allis- 
Chalmers Manufacturing Company, Mil- 
waukee, Wis. 1957 ASME Annual Meeting 
paper (multilithographed; available to 
Oct. 1, 1958). 


Despite the high level of performance 
attained in the modern steam turbine, the 
search for improvements cannot be re 
laxed. There are still many basic prob- 
lems concerning the fluid mechanics of 
turbine blading which are not completely 
understood, and continuous research and 
development work on blading perform- 
ance are necessary to solve these prob 
lems in an effort to increase turbine 
efficiencies 

In 1955, a decision was made at the 
author's company to supplement the 
existing facilities with a modern 
experimental turbine laboratory. The 
laboratory was put into operation in 
June, 1956, and it has been in use for 
blading performance tests since early this 
year. The purpose of this paper is to 
describe the development and initial op- 
eration of this facility 

The experimental turbine laboratory 
was designed to test the type of blading 
normally used in the high-pressure and 
intermediate-pressure regions of a steam 
turbine. Provisions were made to ac- 
commodate reaction blading, impulse 
blading, and governing stages; and the 
experimental turbine can be used for 
either single-stage or multistage tests. 


test 


Lubrication 


Experiments on Imperfect Lubrica- 


Tere 
By M. D. Hersey, Fellow ASME, Brown 
University, Providence, R. 1.; and C. W. 
Staples, Socony-Mobil Oil Company, Inc., 
Paulsboro, N. J. 1957 ASME Annual Meet- 
ing paper (in type; to be published in Trans. 
ASME; available to Oct. 1, 1958). 


A report of certain experiments con- 
ducted for the ASME Research Committee 


1958 
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The primary requirement of the labo 
ratory was that the test results be suita- 
ble for direct use in turbine design. This 
made it necessary that the flow in the 
experimental turbine be similar to the 
flow encountered in commercial turbines, 
and that the test results be determined 
accurately so that the data could be used 
with confidence. In addition to these 
technical requirements, considerable 
thought was given to making the labo- 
ratory reliable and easy to operate so that 
as much time as possible could be devoted 
to testing. 


on Lubrication is the basis for this paper 
The experimental work comprised fric- 
tion measurements under imperfect lubri- 
cation conditions up to loads of 10,000 
psi or more. Eight lubricants were com- 
pared whose viscosity-pressure character- 
istics were known. A Kingsbury oil- 
testing machine was used, with bearing 
surfaces designed to eliminate hydro- 
dynamic action so far as possible 

A condition of mixed lubricant pre- 
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Over-all view of 
experimental turbine 
laboratory equipment. 
Turbine can be 
operated at velocity 
ratios from about 0.1 
to 1.0 when testing 
reaction blading and 
from about 0.08 

to 0.75 when testing 
impulse blading. 

All main instrument 
lines, electrical lines, 
and auxiliary pipes 
are placed intrenches; 
and the lubrication 
system for the turbine 
and dynamometer 

is in a pit below 
floor level. 
Arrangement leaves 
the floor clear and 
permits easy access 
to the turbine. 
(57—A-163) 


The object of this paper is to discuss 
the factors involved in the development 
of an experimental laboratory for testing 
steam-turbine blading. Considerations 
affecting laboratory design are presented 
with a description of the resulting fa 
cility—the turbine, the air-supply system, 
dynamometer, control, and instrumenta 
tion 

Initial turbine tests and problems en 
countered with turbine bearings and dy 
namometer are outlined. A brief de 
scription of a typical blading test com 
pletes the Paper. 


vailed, in which rapid wear of brass on 
steel occurred simultancously with hy- 
drodynamic effects. All tests were run 
well to the left of the familiar minimum 
point on the coefficient-of-friction dia 
gram. Three methods of plotting the 
data were tried: (@) The direct plot of 
friction per unit area against load per 
unit area, holding the speed and vis 
cosity constant; (4) a conventional plot 
of the coefficient against Z,N/P, where 
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Z; is the viscosity at atmospheric pres- 
sure, N the speed, and P the load per unit 
of projected area; and (c) a modified 
diagram in which cach of the foregoing 
curves is replaced by a family of curves 
with different values of the pressure- 
viscosity parameter. This parameter, the 
product of load per unit area by the pres- 
sure coefficient of viscosity, helps to ex- 
plain earlier discrepancies and to set up a 
better correlation. 

The usual contrast between friction of 
fatty and mineral oils was confirmed, and 
it was concluded that boundary lubrica- 
tion and wear are accompanied by hydro- 
dynamic action on a microscopic scale 


Static and Dynamic Characteristics 

of Compensated Gas Bearings... . 
Vedovidsseeuae’ 57—A-138 
By H. H. Richardson, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 1957 
ASME Annual Meeting paper (in type; to 
be published in Trans. ASME; available to 
Oct. 1, 1958). 


A static and dynamic analysis of a 
general configuration of a compensated 
gas bearing is presented for the case in 
which the effects of shaft rotation on per 
formance are negligible. The equations 
developed can be used quantitatively and 


are particularly useful in assessing the 


Production Engineering 
The Use of Numerically Controlled 


Machine Tools..........57—-F-14 
By M. V. Hayes, Jones and Lamson Ma- 
chine Company, Springfield, Vt. 1957 
ASME Fall Meeting paper (multilitho- 
graphed; available to July 1, 1958). 


Numerically controlled machine tools 
are machines which are put through a 
serics of Operations by Means of tapes or 
punched cards instead of human opera- 
tors 

Numerically controlled machine tools 
show up to particular advantage in 
three areas 


1 They are useful in making objects, 
like prototype products, dies and fixtures, 
which have not been made before, for 
which no tooling exists, and where one is 
going from engineering drawings or 
specifications to metal for the first time 
They are useful here because the control 
tape is prepared directly from the drawing 
In fact, a tape can be prepared from a 
table of dimensions or offsets without 
needing even a drawing, let alone tooling 
or templates. A numerical control tape 
can be a direct bridge from the designer's 
mind to the actual metal 

2 They are useful in producing 
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effects on static and dynamic performance 
of changes in design parameters such as 
fluid properties, compensation schemes, 
and geometry. To illustrate the use of 
the equations developed, a comparison is 
made between two common types of 
hydrostatic gas bearings—the pool bear- 
ing and the inherently compensated 
bearing—and a design example for a 
specific bearing requirement is worked. 


Viscosity-Pressure Effect on Fric- 
tion and Temperature in a Journal 
Bearing................57—=-A-66 
By S. J. Needs, Mem. ASME, Kingsbury 
Machine Works, Inc., Philadelphia, Pa. 
1957 ASME Annual Meeting paper (in type; 
to be published in Trans. ASME; available 
to Oct. 1, 1958). 


The recently published report on in- 
vestigations conducted by the ASME 
Research Committee on Lubrication on 
the increase in viscosity of lubricants with 
pressure brings up the question of the 
importance of this phenomenon in actual 
machine elements. The present tests were 
undertaken to show differences in friction 
and operating temperature when heavily 
loaded partial bearings were 
operated with two different oils in the 
same viscosity range but of widely differ- 


journal 


ent viscosity index and viscosity-pressure 


objects in small quantities where ex- 
pensive tooling and jigs would not be 
justified. The tape takes the place of the 
tooling and jigs, and is much cheaper. 

3 They are useful in producing objects 
which are manufactured in small lots at 
one time (even though the total number 
produced may be substantial) where the 
cost of setting up conventional machines 
and of storing jigs is high. A tape- 
controlled machine has no stops or 
hand controls to be set up, and a tape is 
easily and cheaply stored compared with 
a fixture. 


They do not show up to best advantage 
in mass-producing objects directly. For 
mass production it is usually desirable to 
go to special-purpose multiple-tool set- 
ups and to high-production processes 
like stamping, broaching, and the like, 
which do not lend themselves to numeri- 
cal control. However, one stage re- 
moved from actual mass production, 
numerical control does show great 
promise in producing dies, jigs, and tool- 
ing for mass-production processes. 

Technical problems, arising in the use 
of numerically controlled machine tools, 
are discussed, including tape program- 
ming, tool setting and changing, tool 


characteristics. It is hoped that the re- 
sults obtained in this short study will 
lead to more comprehensive investiga- 
tions, not only in the field of journal 
bearings but also other machine elements 


Solution of the Tapered-Land Sector 
Thrust Bearing.........57—-A-152 
By O. Pinkus, Assoc. Mem. ASME, General 
Electric Company, West Lynn, Mass. 1957 
ASME Annual Meeting paper (in type; to be 
published in Trans. ASME; available to 
Oct. 1, 1958 


Reynolds equation in polar co-ordi 
nates was solved ona digital computer for 
the actual sectorial geometry of finite 
thrust bearings. The oil-film shape ts 
that of a uniform taper in the circum- 
ferential direction. Minimum film thick 
ness, side and end leakage, power loss, 
and centroids are given in general dimen- 
sionless form as functions of a dimension 
less group (uN/P)(L/b)*, where wu is 
viscosity, N is the speed of the runner, P 
is the unit loading, L is the radial length 
of the bearing, and 4 the amount of taper 
A wide range of bearing parameters is 
covered and solutions are given for very 
heavy unit loadings. A short discussion 
is included on how to perform thrust 
bearing calculations using the results and 
expressions derived in the paper 


wear and breakage, inspection, chip 
removal, loading and unloading, and 


machine maintenance 


Production-Stabilization Problems 

in Photographic Processing....... 

ors ae rr 
By J. M. Allderige, Eastman Kodak Com- 
pany, Rochester, N. Y.; P. Caris, Palo Alto 
Processing Laboratory, Palo Alto, Calif.; 
and W. H. Michie, Eastman Kodak Com- 
pany, Rochester, N. Y. 1957 ASME An- 
nual Mecting paper (multilithographed; 
available to Oct. 1, 1958). 


Basic characteristics of the demand in 
the photographic-processing industry 
intensify the production stabilization 
problems of the individual processor 
Since photographic processing is essen- 
tially a service industry, the product in 
process is the property of the consumer, 
and rapid service is an important char- 
acteristic of the demand. Further, since 
amateur ‘‘picture taking”’ is rather sea- 
sonal and emotional, the demand for 
processing fluctuates highly from season 
to season and within seasons. These 
two factors complicate the planning of 
work throughout the industry. Service 
and cost, continuously, are in conflict 
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numbers of 
having 


Service 
people, while 
fewer people on hand 

The cost-service conflict only exists 
because of basic human considerations 
If people were employed and released in 
response to demand, there would be no 
problem. However, men and women 
permanently employed play an immeas- 
urable part in higher quality and produc- 
tivity 

In order to help resolve the problem, 
a mathematical approach was taken to 
quantify the cost-service relationship 
Mathematical models are formulated for 
work flow, service, an1 labor load 

The output of the system—service to 
the customer—is calculated using the 
first ‘‘work flow’’ model, then the ‘‘serv- 
ice’’ model. The input to the system 
is the cost of having the required people 
on hand. The ‘‘labor load’’ model is 
employed to calculate this input. The 
parameters of these models represent such 


suggests greater 


cost suggests 


items as lag times, delay times, machine 
speeds, operation rates, proportions of 
work to work centers, arrival times 
of work at work centers, and so forth 
All data are control charted, insuring the 
stability of the inputs to these calcula- 
tions 


Storage Problems Within and Sur- 
rounding an Integrated Line—Par- 
tially Automated... ...57—A-240 
By C. D. Leslie, Whirlpool Corporation, 
Marion, Ohio 1957 ASME Annual 
Meeting paper (multilithographed; availa- 
ble to Oct. 1, 1958 


Storage problems of an integrated line 
for the fabrication, finishing, and as- 
sembly of home clothes driers are the 
concerns of this paper. The integrated 
line incorporates both the “‘batch"’ and 
‘“process’” type operations, some of which 
are automated. The storage problems 
discussed are of the entire process com- 
bined as an integrated system. The sys- 
tem is divided into five main areas 
Fabrication, base paint, finish paint, 
subassembly, and final assembly line 

The utilization of storage conveyers, 
storage racks, and marshalling areas is 
discussed as solution to storage problems 


Safety 


The Why of Safe Design or Why 

Safety Engineering in Design?..... 

BieawiWeoce neds cals nes due 
By J. V. Grimaldi, Mem. ASME, General 
Electric Company, New York, N. Y. 1957 
ASME Fall Meeting paper (multilitho- 
graphed; available to July 1, 1958). 


Equipment and facilities designed to 
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Hone operation automatically loaded by storage conveyer. 


In this automatic con- 


veyer system approximately 30,000 pieces of work-in-process between operations 


can be maintained. 


experienced in this p!ant. Explanation 
is made of the method of establishing the 
bank sizes for automated lines containing 
special equipment. The variable-speed 
assembly line, with constant manpower, 
is described as it relates to the require- 
ments of service and storage conveyers 
feeding it 


Steps Taken by One Medium-Size 
Foundry to Meet Today's Compe- 
tifion.................57—A-242 


By C. H. Ker, Dalton Foundries, Inc., 
Warsaw, Ind. 1957 ASME Annual Meeting 
paper (multilichographed; available to 
Oct. 1, 1958 


Changes that have been made to im- 
prove the operations of the malleable 
and gray-iron foundries of Dalton Found- 
ries, Inc., are presented. Improvements 
are best reflected in the number of 
man-hours required to produce a ton of 
malleable castings; this figure was re- 
duced in the period between 1941 and 
1957 from 81.2 to 44.2 

Quality castings, selective selling, and 
low costs were the guiding principles of 
the program 

Steps taken to improve quality in- 
cluded the installation of a chemical and 
physical laboratory, and a complete 
sand testing laboratory. Efforts have 
been made to work with the customer to 
obtain the most advantageous pattern 
equipment and casting design possible 

Efforts to improve production facilities 


conform with regulative and authorita- 
tive safety requirements will rarely be- 
come an entry on an accidént report 
The only remaining necessities for acci- 
dent prevention would be to: train and 
interest people in the correct operation of 
the equipment 

The safety engineer acting as a consult- 


Use is made of strategically placed storage units. 


(57—A-214) 


include the substitution of mechanized 
equipment manual operations and 
handling 


for 


Solving the Storage Problems in an 
Integrated Process. ....57—-A-214 
By D. R. Cowdrey, Chrysler Corporation, 
Detroit, Mich. 1957 ASME Annual Mect- 
ing paper (multilichographed; available to 
Oct. 1, 1958 


One of the paramount problems that 
must be clearly defined and solved in plan- 
ning for integration of manufacturing 
operations is that of providing for work 
in-process flow during periods of indi 
vidual station or operation down time 
Otherwise, the savings in material han 
dling and storage gained by integration 
can be offset or even outweighed by the 
cumulative loss of production time on 
the whole series of component opera- 
tions which form the process line oy in 
terruption by a single work station 
The solution of this problem of “‘work- 
flow insurance’’ is dependent upon the 
variables involved, product 
size, available floor space, and anticipated 
schedule fluctuations. These factors are 
in addition to the predictability of the 
frequency and location of down-time 
occurrences. The assignment of stand 
ard time estimates to the elements of 
down time is required before an accurate 


such as 


estimate of storage requirements can be 
calculated 


ant can offer: Knowledge of accepted 
safety codes and standards; wisdom in 
the ways of accident causation and the 
means for control; counsel that is un- 
prejudiced with respect to the material, 
but biased with respect to accident-pre- 
vention needs; control of the normal 
inclination to be indifferent to safety. 
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Waiting-Line Models in Materials 
Handling........ . .57—F-25 
By H. P. Galliher and R. B. Fetter, Massa- 
chusetts Institute of Technology, Cambridg« 
Mass. 1957 ASME Fall Meeting paper 
multilithographed; available to July 1, 
1958 


A method of “‘waiting-line models"’ is 
applied in solving two kinds of materials 
handling problems. The first 
the use of individual materials-handling 
units to transport goods between produc 
ing centers ina factory. The second con- 
cerns the design and utilization of auto 
clarify 


concerns 


matic conveyers. In order to 
how the system of waiting-line models 
applies to such steps as waiting time 
queue size, and probability of delay, a 
detailed discussion of the first problem is 
given 

Such terms as calling rate, probability 
distribution, calling interval, handling 
time, and handling discipline are defined 
The definitions illustrate the many ab 
stract features which many matcrials- 
handling situations have in common, and 
are effective in determining the type of 
waiting-line model to be used and the 
kind of data which must be gathered to 


use the model 


Cost Advantages of Bulk Handling 
Citrus Through the Packing House. . 
57—A-101 
By R. V. Phillips, Haines City Citrus Grow- 
ers Association, Haines City, Fla.; and W 
Grierson, Citrus Experiment Station, Lak« 
Alfred, Fla. 1957 ASME Annual Meeting 
paper (multilithographed; available to 
Oct. 1, 1958). 


Experience has shown that citrus fruit 
destined for the fresh-fruit trade can be 
in bulk. The sav 


method have 


handled successfully 
ings resulting from this 
been six to seven cents per 90-lb box dur 
ing harvesting operations and a further 
within the 
In this operation, no 
instead, the fruit is 

Each cart holds 


two to three cents saving 
packing house 
field boxes are used; 
picked in small carts 
Two pickers work together 
The fore 
man normally rides a tractor and has one 
spare cart. When a cart is full, the fore- 
man replaces it with his empty cart, and 
takes the full cart to the side of the 
grove where a semitrailer with a verti- 
cal field loader is waiting. This vertical 
field loader is a Haines City development 
that has caused great interest. In this 
type of loader the fruit is lifted gently in 
baskets instead of being scraped up an 
inclined plane, as is usually the case 

The semitrailer has special baffles at 
the front end so that the first lot of fruit 


25 boxes 
to fill one of these small carts 
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which enters shall be let down gently 
onto the floor of the truck. Thereafter, 
the loader moves along slowly, building 
off the top of the existing load. 

At the packing house, the semitrailer 
delivers its fruit through doors in the 
side of the trailer directly onto a belt 
The fruit is presized and pregraded before 
entering the packing house 

In the house, the fruit enters special 
bins, which have approximately a 200- 
box (Florida field box has a capacity of 
4800 cu in. or approximately 2'/, U. S 
bushels) capacity. Pere the fruit can 
be held or degreened according to the 
These bins have baffles of soft 
hold the fruit 

They work just as well 


season 
cloth 
greened easily 
as the regular degreening rooms 

Checks by both the Citrus Experiment 
Station and by the staff at Haines City 
have shown that bulk handling when 
properly used can result in less damage 
to the fruit than the normal operation 


Ww hich to be de 


using field boxes 


Work Sampling Applied to Material 
Handling. . +++. 57—A-96 
By W. J. Richardson, Mem. ASME, Lehigh 
University, Bethlehem, Pa. 1957 ASME 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1958 


Work sampling is a formalization of 
the sound supervisory practice of form- 
ing opinions from a large number of 
tours of the work area. It also is a rec- 
ognition of the fact that all work meas- 
urement is a form of sampling. For the 
measurement of irregular activity, work 
sampling is not as good a tool as some 
other techniques. But, in the field of 


material handling, there is much more 


Vertical field loader takes citrus fruit from 
Fruit is lifted gently in baskets instead 


to semitrailer. 


of being scraped up an inclined plane. 


noncyclic work than repetitive work 
and much less history of work measure- 
ment. Further, fewer standards engi- 
neers and time-study men are assigned to 
material handling, and thus a technique 
such as work sampling holds much ap- 
peal 

A typical example of work sampling to 
analyze material-handling activity in a 
large machine shop engaged in the manu- 
facture of specialized heavy equipment 
for chemical and power-generation usage 
is described in this paper 


Pinning Down the Cost of Materials 
Handling...... ....57—A-267 
By Frederick Golden, United Merchants and 
Manufacturers, Inc., New York, N. Y. 
1957 ASME Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1958). 


Justification for materials-handling 
projects includes the identification of 
both direct and indirect costs created 
by handling operations. It is necessary 
to make such identification in order to 
set up cost controls over handling and 
to avoid unjustified purchases. A check 


list of cost factors involved in materials 
is given, with some items illustrated by a 


case history. The list includes such 
items as: Handling within a direct- 
labor operation, resultant loss of ef- 
ficiency due to fatigue, possibility of in 
creased accidents; fringe benefits for all 
handling labor; accidents resulting from 
heavy lifting; costs of carrying devices; 
and many others. Methods of deter- 
mining handling are described 
briefly. Key observation points in the 
evaluation of han- 
dling project are noted 


costs 


the economics of a 


icking cart 


(57—A-101) 
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Stress Distribution Around a Circu- 

lar Inclusion in a Semi-infinite 

Elastic Plate.... 57—A-18 
By E. M. Saleme, Universidad Nacional de 
Tucuman, Tucuman, Argentina. 1957 
ASME Annual Meeting paper (in type; to 
be published in the Journal of Applied 
Mechonics; available to Oct. 1, 1958 


An exact two-dimensional solution in 
series form for the stresses and displace- 
ments around a circular inclusion per- 
fectly bonded to a semi-infinite elastic 
plate is presented. At infinity the plate 
is assumed to be in a state of uniform ten- 
sion parallel to the straight boundary 
It should be emphasized, however, that 
the method of solution presented may be 
applied to other types of loading. Nu- 
merical results are given for the variation 
along the axis of symmetry of the normal 
stress which is parallel to the straight 
boundary, for a given geometry and vari- 
ous ratios of the elastic moduli of the 
plate and the inclusion. Finally, the 
known solutions corresponding to an 
infinite plate with a circular inclusion 
and to a semi-infinite plate with a cir- 
cular hole are obtained as limiting cases 


Thermal Stresses in Transverseiy 
Isotropic Semi-infinite Elastic Solids 


By Brahmadev Sharma, Saugor, Madhya- 
Pradesh, India. 1957 ASME Annual Meet- 
ing mye in type; to be published in the 
Journal of Applied Mechanics; available to 
Oct. 1, 1958 


While the solution of problems of 
therma) stress in two dimensions has 
been considered in great detail, com- 
paratively little work has been done on 
similar problems ia three dimensions 
The acolotropic media have attracted 
even less attention because of greater 
difficulty of problems involving more 
than two elastic constants. 

A general method of solution of the 
steady-state thermal-stress problem of a 
transversely isotropic semi-infinite elastic 
solid is given in this paper. 


Co-Ordinates Which Uncouple the 
Equations of Motion of Damped 
Linear Dynamic Systems......... 
By K. A. Foss, Massachusetts Institute of 
Technology, Cambridge, Mass. 1957 
ASME Annual Meeting paper (in type; 
to be published in the Journal of Applied 
Mechanics; available to Oct. 1, 1958). 


Orthogonality relations between the 
eigenvectors of damped linear dynamic 


systems with lumped parameters are 
derived; and from these relations co-or- 
dinates are found in terms of which 
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uncoupled equations of motion can be 
written. Methods are developed for de- 
termining transient stresses in terms of 
these co-ordinates. The present treat- 
ment is extended to systems involving 
transient damping and to continuous 
systems 


Unbalanced Inertia Forces in Slider- 

Crank Mechanisms of Large Eccen- 

tricity . 57—A-41 
By Ernst Mewes, Institute for Fundamental 
Research in Agricultural Engineering, 
Braunschweig, Germany. 1957 ASME An- 
nual Meeting paper (in type; to be pub- 
lished in the Journal of Applied Mechanics; 
available to Oct. 1, 1958). 


An analysis of the various harmonic 
orders of the inertia forces in offset slider 
crank mechanisms is presented. The 
formulas given here are valid for all 
practical values of eccentricity ratio 
‘ratio of offset to length of connecting 
rod) and crank to connecting-rod ratio 


Eccentric slider-crank mechanism with a 
connecting rod whose center of gravity 
(C.G.) does not necessarily lie on the 
line connecting the bearing centers 
(57—A-41) 


The influence of the latter ratio on the 
force components is evaluated with in- 
finite series, whereas such is not the case 
for the eccentricity ratio. Rules for the 
full or partial balance of harmonic com- 
ponents of the first or any other single 
order are given 


A Compressible Elastic, Perfectly 

Plastic Wedge - 57—A-38 
By D. R. Bland, University of Manchester, 
Manchester, England; and P. M. Naghdi, 
Mem. ASME, University of Michigan, Ann 
Arbor, Mich. 1957 ASME Annual Meeting 
paper (in type; to be published in the 
Journal of Applied Mechanics; available to 
Oct. 1, 1958). 


This paper is concerned with a com- 
pressible elastic-plastic wedge of an in- 
cluded angle 8 < w/2 in the state of plane 
strain. The solution, deduced for an 
isotropic nonwork-hardening material, 
employs Tresca’s yield criterion and the 
associated flow rules. By means of a 
numerical example the solution is com- 
pared with that of an incompressible 
elastic-plastic wedge in one case (8 = 
m/4) for various positions of the elastic- 
plastic boundary. 


ASME 
TRANSACTIONS 


Tue February, 1958, issue of the Transactions 
of the ASME (available at $1 per copy to 
ASME members; $1.50 to nonmembers), con- 
tains the following technical papers 


Designing Thermcouples for Response Rate, 
by R. J. Moffat. (57—GTP-8 

Analysis of Incompressible, 
Blade-to-Blade Flow in Rotating Blade Rows, 
by J. J. Kramer. (56—SA-66 

Two-Phase Flow in Rough Tubes, by D 
Chisholm and A. D. K. Laird. ($7—SA-11 

Laminar Flow Over an Enclosed Rotating 
Disk, by S. L. Soo. (57-SA-28 

Influence of Various Grinding Conditions 
Upon Residual! Stresses in Titanium, by P. A 
Clorite and E. C. Reed. (57—A-44 

A Tool-Work-Thermocouple Compensating 
Circuit, by K. J. Trigger, R. K. Campbell, and 
B. T. Chao. (56—A-90 

On the Theoretical Analysis of a Dynamic 
Thermocouple, by E. W Gaylord, W. F 
Hughes, F. C. Appl, and F. F. Ling. (56 
A-86 

Temperature Distribution at Tool-Chip and 
Tool-Work Interface in Metal Cutting, by 
B. T. Chao and K. J. Trigger. (56—A-87 

Transient Interface Temperatures in Plain 
Peripheral Milling, by D. E. McFeron and 
B. T. Chao. 56—-A-89 

Experience With Chromium-Molybdenum- 
Vanadium Steel in High-Temperature Bolting 


Nonviscous 


On the Bounds of Eigenvalues of a 
Clamped Piate in Tension........ 


By R. K. Kaul and S. G. Tewari, National 
Physical Laboratory of India, New Delhi, 
India. 1957 ASME Annual Meeting paper 
(in type; to be published in the Journal of 
Applied Mechanics; available to Oct. 1, 1958 


In this paper, use is made of Temple’s 
generalizations of Kato’s theorem for the 
determination of close lower bounds to 
the fundamental frequency of oscillation 
of a clamped square plate subjected to 
uniform biaxial edge tension. The suc 
cess of the method depends upon the 
solution of an auxiliary problem govern- 
ing the residual mode shape; and in the 
present case, this mode is determined by 
using the variational method of Ritz 
The principle of computation of the 
number ¢,? (which corresponds to the 
ratio of the elastic energies in the residual 
and the tentative mode) is explained, and 
the value of the lower bound is deter- 
mined by using the inequality (1 — 
p/B(p/a — 1) < e€,%. The results are 
compared with those obtained previously 
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Applications, by R. G. Matters and C. D. 
Dickinson 

The Heat-Balance Integral and Its Applica- 
tion to Problems Involving a Change of Phase, 
by T. R. Goodman 

The Biotechnical Problem of the Human 
Body as a Heat Exchanger, by L. P. Herring- 
ton. (57—SA-5) 

Transient Free Convection From a Vertical 
Flat Plate, by Robert Siegel. (57—SA-8) 

Heat Transfer Between a Flat Plate and a 
Fluid Containing Heat Sources, by I. R. 
Whiteman. (57—SA-4) 

On the Stagnation of Natural-Convection 
Flows in Closed-End Tubes, by Simon Ostrach 
and P. R. Thornton. (§7—SA-2 

A Model Method for Determining Geometric 
Solid-to-Solid Radiation Heat 
and H. D. Baker. 


Factors in 
Transfer, by P. L. Tea, Jr., 
57—SA-10 

Measurements of the Total Absorptivity for 
Solar Radiation of Several Engineering Mate- 
rials, by Richard C. Birkebak and J. P. Hart- 
nett 57—SA-27) 

Similar Solutions for Free Convection From 
a Nonisothermal Vertical Plate, by E. M 
Sparrow and J. L. Gregg. (57—SA-3 

Laminar Mass and Heat Transfer 
Ellipsoidal Surfaces of Fineness Ratio 4 in 
Axisymmetrical Flow, by Shao-Yen Ko and 
H. H. Sogin. (57—SA-44 

Investigation of Burnout Heat Flux in 
Rectangular Channels at 2000 Psia, by H. S 
Jacket, J. D. Roarty, and J. E. Zerbe. (57 
SA-6 

Properties of Friction Materials, I, by P. R 
Basford and S. B. Twiss. ($7—SA-96 
Propertics of Friction Materials, II, by 
P. R. Basford and S. B. Twiss. (§7—SA-97 


From 


by Weinstein and Chien, and it is shown 
that the present method leads to much 
closer bounds 


Torques on a Satellite Vehicle From 

Internal Moving Parts... .57—A-39 
By R. E Roberson, Assoc. Mem. ASME, 
Autonetics, Division of North American 
Aviation, Downey, Calif. 1957 ASME 
Annual Meeting paper (in type; to be pub- 
lished in the Journal of Applied Mechanics; 
available to Oct. 1, 1958). 


Many of the torques produced by the 
motion of parts within a body are neg- 
ligibly small in most engineering appli- 
cations. However, if the body is a 
satellite vehicle, these small torques can 
be significant, even to playing a domi- 
nant role in the excitation of satellite 
attitude motions. This paper derives a 
complete expression for the attitude per- 
turbation torque from this source, inter- 
preting each of its terms. The attitude 
reference co-ordinate system is discussed. 
The nature of the torque is found for 
three simple cases. 
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Self-Excited Vibrations of an Air-Lubricated 
Thrust Bearing, by L. Licht, D. D. Fuller, and 
B. Sternlicht. (57—LUB-2) 

A Simple Formula for Determining the Posi- 
tion of Maximum Slider Velocity in a Slider- 
Crank Mechanism, by Ching-U I[p and L. C. 
Price. (57—S-8) 

Some Methods for the Structural Design of 
Wings for Application Either at Ambient or 
Elevated Temperatures, by J. W. Semonian 
and R. F. Crawford 

Analysis of the Transient Response of Non- 
linear Control Systems, by P. E. W. Grensted. 
57—IRD-8) 

Algebraic Approach to Design of Automa- 
tic Controls, by Rufus Oldenburger. (57 
IRD-2) 

Statistical Treatment of Sampled-Data Con- 
trol Systems for Actual Random Inputs, by 
Masahiro Mori. (57—IRD-10 

Optimization of Time-Varying Linear Sys- 
tems With Nonstationary Inputs, by Marvin 
Shinbrot. (57-IRD-3) 

Design of Multivariable Optimum Filters, 
by J. H. Westcott. ($7—IRD-11) 

Design of a Self-Optimizing Control System, 
by R. E. Kalman. (57—IRD-12 

Correlation Functions and Noise Patterns in 
Control Analysis, by Herman Thal-Larsen 
57—IRD-6) 

An Analog Study of a High-Speed Recording 
Servomechanism, by J. W. Schwartzenberg 
(57—IRD-9 

Dynamic Study of an Experimental Pneu- 
matic Process-Pressure Transmitter, by E. F. 
Hochschild. (57—IRD-7) 

The Time and Temperature Dependence of 
Thermal Stresses in Cylindrical Reactor Fuel 
Elements, by K. R. Merckx 


Axially Symmetric Motions of 

Thick Cylindrical Shells. .57—A-19 
By I. Mirsky, Foster Wheeler Corporation; 
and G. Herrmann, Mem. ASME, Columbia 
University, New York, N. Y. 1957 ASME 
Annual Meeting paper (in type; to be pub- 
lished in the Journal of Applied Mechanics; 
available to Oct. 1, 1958). 


An approximate theory of axially sym- 
metric motions of thick, elastic, cylin- 
drical shells, in which the effect of trans- 
verse normal stress is retained, is deduced 
from the three-dimensional theory of 
elasticity. The present theory contains, 
in addition to the usual membrane and 
bending terms, also the influence of rota- 
tory inertia and transverse shear deforma- 
tion. Thus it may be specialized to a 
variety of shell, plate, and solid-cylinder 
equations. The propagation of free 
harmonic waves in an infinite shell is 
studied on the basis of the present theory 
and the three-dimensional theory of 
elasticity. Excellent agreement is ob- 
tained for the phase velocity of the lowest 
mode of motion for a wide range of the 
parameters involved. 
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ASME Papers 
Order Form 


Copies of ASME technical 
papers digested this month are 
available in pamphlet form. 
Please order only by paper number; 
otherwise the order will be re- 
turned. Orders should be ad- 
dressed to the ASME Order De- 
partment, 29 W. 39th St., New 
York 18,N. Y. Papers are priced 
at 25 cents each to members; 50 
cents to nonmembers. Payment 
may be made by check, U. S. post- 
age stamps, free coupons distrib- 
uted annually to members, or cou- 
pons which may be purchased 
from the Society. The coupons, 
in lots of ten, are $2 to members; 
$4 to nonmembers. 

Note: No digests are made of 
ASME papers published in full or 
condensed form in other sections 
of MECHANICAL ENGINEERING. 

Copies of all ASME publications 
are on file in the Engineering 
Societies Library and are indexed 
by the Engineering Index, Inc., 
both at 29 West 39th Street, New 
York, N. Y. 

ASME Transactions and the 
Journal of Applied Mechanics are on 
file in the main public libraries of 
me industrial cities and in the 
technical libraries of engineering 
colleges having ASME Student 
Branches. 


ASME Order Department 
29 W. 39th St. 
New York 18, N. Y. 
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The Engineering Shortage 


To the Editor 

Numerous are the reports that Russia 
is turning out Many more “‘engineers”’ 
than are we 

With an illiteracy here of five to ten 
per cent it is not surprising to find that 
eight out of ten people one encounters 
will say that the man operating a diesel 
locomotive is an engineer; so is the man 
designing the proposed New York Nar- 
rows Bridge. This limited understand- 
ing of the engineering profession, being 
true here, one asks: Do the Russians 
with 40 per cent illiteracy, know the 
qualifications—or definition—of an engi- 
meer sufficiently to say whether the 
graduates, be they crane operators, 
bridge designers, or mathematicians, 
should be classified as engineers? 

It seems quite possible that our limited 
number of engineering graduates have 
not had the training best fitted to our 
industrial needs and we are aggravating 
the shortage by not adapting courses to 
the quality of minds available. 

One of our most prominent technical 
institutions has introduced into its 
mechanical-engineering curriculum a 
course in molecular engineering. While 
the writer has a limited knowledge of 
such a course, one cannot conceive of its 
being understood without allied courses 
in advanced chemistry, nuclear physics, 
and electronics, even biology. All ex- 
cept the latter require advanced mathe- 
matics. It is generally agreed that our 
technical men, unless they are to be 
researchers, need more collegiate training 
in the humanities. Does not all this 
build up a load for potential engineers 
that can be carried only at the expense 
of actually needed basic instruction for 
most of them? 

Now, if it is attempted to cram these 
additional subjects into a four-year 
curriculum, it will be found that only the 
geniuses can master the courses. In five 
years the limited number of near geni- 
uses can also complete the courses. Does 
this mean that undergraduates will be 
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limited to geniuses and near geniuses? 
In view of the great number of graduates 
of the past who have been successful as 
engineers and managers and _ public 
citizens who were not geniuses, it seems 
quite wrong to so limit the undergradu 
Best relegate the higher mathe- 
matics requirements to postgraduate 
work. My own experience in a half 
century of general mechanical and civil 
engineering practice indicates that not 
ten per cent of the men in similar work 
would need molecular engineering in 
their practice 

The present cry for more engineers is 
based on a real need. There also is a 
need for the scientist type of engineer, 
but the type needed in quantities is the 
constructive engineer of strong person- 
ality, vision, ability to communicate 
ideas to less educated associates, and who 
are happy and contented in the many 
jobs where facility in higher mathe 
matics and molecular engineering are 
little needed. They, of course, must be 
aware of highly mathematical solutions 
and know where to turn for aid along 
these lines. 

I know little of psychology and proba- 
bly the experts in this field would scorn 
the figures being used, but for want of 
something better, some recently pub- 
lished I.Q. figures are cited 

The population of this country classi 
fies about as follows: 


ates 


Per 
I.Q Classification cent 
140 up 
120 to 139 
110 to 119 
90 to 109 
70 to 89 


Below 70 


Very superior ] 
Superior 1] 
High average 18 
Average 46 
Low average 21 
Defective 3 


It seems reasonable that these propor- 
tions would apply rather closely to the 
adolescent population. Further, that 
the three upper classes could be con- 
sidered possibilities for engineering; a 
total of 30 per cent of the list. If my 
estimate of the curriculum of proposed 
highly mathematical engineering courses 


is correct, for the program in four years, 
only the one per cent, superior, 
could complete it. In years, per 
haps, ten times the number; but only 
one third of the engineering material 
Our society needs a certain number of 
the 130 I.Q. and up in engineering as 
leaders. For each of these there is needed 
ten to 20 in engineering with 110 to 
130 I.Q., who are ‘‘doers’’ and con 
structors. The introduction of too many 
specialties in the courses will make for 
neglect of the basic engineering prin- 
ciples and ‘‘Newtonian”’ physics that the 


very 
five 


doers need 

As an ‘‘old grad,"’ encountering many 
types of enginecring in my half century 
of practice and never progressing in 
mathematics beyond calculus, scarcely 
rated as high, I can remember only twice 
when facility in calculus would have 
been of use. At both those times I was 
so rusty on the subject that I did not 
dare attempt such a solution and solved 
my problem by less direct means 

Let us not make the undergraduate 
requirements of our best technical 
schools so high that those who can 
become high-grade engineers will be 
ruled out because the courses are fitted 
only to those qualified to become scien- 
tists 


George R. Wadleigh.' 


Electronic Data Processing 
Comment by J. L. Baver’ 


Notinc the attention of the audience 
to the three speakers on control through 
electronic data processing,* my discus- 
sion amounted to a request for a show of 
hands on the question, ‘‘How many are 
present because you had noted this par 


1 Consulting engineer, New York, N. Y. 
Mem. ASME. 

* Chief engineer, The Mosaic Tile Company, 
Zanesville, Ohio. Mem. ASME. 

* “Electronic Data Processing Machines,’ 
by D. H. Ware, W. J. Martiny, and F. J. 
Maginniss, Mecuanicat ENGINgERING, July, 
1957, vol. 79, pp. 632-633, condensed from 
ASME Paper No. 57—MGT-2. 
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ticular session when you received the 
announcement of the conference?” 

I would estimate that 80-90 per cent 
of the large attendance raised their 
hands, a terrific evidence of the interest 
in EDP by engineering management 

In conversations with others present at 
the session, I gathered that most believed 
they knew less about the problems of 
EDP following the Rather, 
they now understood how large the EDP 
problem could be and how little they 
understood. This seems to point up a 
need for further discussions at the man- 
ager’s level of the approach to EDP, 
how to prepare for it, and what are the 
differences affecting choice between the 
various systems offered 

Managers are not interested in the de- 
tails of operating EDP, but came to the 
conference hoping to learn how their 
organizations can profit from processes 
that EDP can do, but which they do not 
even dream ot doing now They need to 
learn how to evaluate such a profit, and 
balance it, not against how it might be 
done if it could be done by longhand, but 
and present 


session 


against present operations 
costs. 

Take the case of scheduling production 
The petroleum refiner with a staff of 100 
process accountants working out long- 
hand, by trial and error, how to schedule 
or process most economically a crude oil 
received, could put dollars on the ac- 
countants relieved. Besides the refiner 
knows that EDP can evaluate all possible 
““‘trials’’ without the ‘‘errors,’’ and per- 
form the job while the tanker is being 
The manual process in 
volves and weeks before a 
decision can be reached. Here 
boost in quality of information as well 
as a possible saving of dead-tankage 


discharged 
days even 


was 2a 


time 
On the other hand, my own company, 
and I would say the majority of industry, 
schedules by incoming orders. Little or 
no thought is given to economic lot size, 
sequence of lots, choice of process ma- 
chinery, and the like. Can we jump into 
programming our scheduling, or must we 
first improve our manual system to ap- 
proach manually the EDP method? 


Author's Closure 


In his comments on our paper,* Mr. 
Bauer has raised the question whether 


persons not familiar with electronic data 
processing methods can jump right into 
programming of their data processing 
problems, or whether they must first im- 


prove their manual methods. One char- 
acteristic advantage of the use of EDPM 
in almost any field of endeavor, whether 
it be in the designing of electrical equip- 
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ment, the mathematical solution of 
equations, or the financial operations of a 
business, is that use of the new equip- 
ment demands a re-evaluation of methods 
and techniques. Almost inevitably, it 
has been necessary to revise currently 
used techniques in order to reap the great- 
est rewards from going to the new proc- 
essing system. 

The change-over from manual methods 
to an EDPM system affords the oppor- 
tunity for an over-all look at techniques 
which may have grown with the business 
and may no longer represent an efficient 
method of performing such operations. 
Indeed, many users of EDPM claim to 
have saved the cost of the equipment 
purely from the benefits of the improved 
techniques and these benefits would have 
accrued even if they had continued to do 
their processing manually. 

The fact that revised techniques are 
needed with the advent of high-speed 
data processing equipment calls for a 
knowledge both of the processes being 
programmed and of the equipment for 
which they are to be programmed. Mr. 
Bauer says Managers are not interested in 
the details of operating EDP but want to 
learn how their organizations can profit 
from processes that EDP can do. It 


seems evident that someone in the organi- 
zation must be familiar with both of 
these aspects of the problem, and it would 
appear from past experience that the 
form of this education should be in in- 
doctrinating personnel familiar with the 
problems into the intricacies of the data 
processing machines. 

In the example Mr. Bauer cites, where 
manufacturing scheduling is done largely 
by incoming orders, two major considera- 
tions are appropriate. 

First, if a scheduling problem is com- 
plex and second, where cycle times and 
service requirements dictate rapid sched- 
uling, then EDPM systems will probably 
show an advantage when evaluated on 
the basis of cost and service. 


D. H. Ware.* 
W. J. Martiny.° 
F. J. Maginniss.° 


* Manager of engineering, medium a-c mo- 
tor and generator department, General Elec- 
tric Company, Schenectady, N. Y. Mem 
ASME. 

5 Project engineer, computers, medium a-c 
motor and generator department; General 
Electric Company, Schenectady, N. Y. Assoc. 
Mem. ASME 

5 Manager, special engineering investiga- 
tions, General Electric Company, Schenectady, 
N. Y. 


The Maintenance of Gas Turbines 


Comment by Peter R. Broadley’ 


Tue author is to be complimented on 
the excellent recapitulation® of the 
operating difficulties experienced by the 
Union Pacific Railroad in operating 25 
oil-fired gas-turbine locomotives. The 
Union Pacific Railroad is to be compli- 
mented for its enterprise and foresight in 
undertaking the operation of these 
experimental locomotives 

The operating territory between Coun- 
cil Bluffs, Iowa, and Ogden, Utah, 
covers 994 miles with a total rise in 
elevation of 7000 ft which occurs at 
Sherman, Wyo., at 8013 ft above sea level. 
Throughout the entire year extremes of 
heat and cold are to be expected and 
occur. The terrain makes train handling 
a problem, with no-load to full-load 
cycling the order of the day. Excessive 
slack action caused by the terrain abnor- 
mally abuses the motive power on the 
head end. 

In spite of all of these difficulties we 
find the Union Pacific gas-turbine fleet 
operating between 130,000 and 140,000 

7 Director of Research, Locomotive Develop- 
ment Committee, Dunkirk, N. Y. Mem. 
ASME. 

8 *‘Gas Turbine Maintenance in Severe Serv- 
ice," by Ross C. Hill, Mecnanicat Enot- 
NEERING, vol. 79, July, 1957, pp. 639-642. 


miles per unit per year at speeds 21 per 
cent faster than assigned diesel power 
running in the same service. 

Analyzing Table 1 we see that 56 per 
cent of the gas-turbine fleet experienced 
gas turbine or control defects during the 
month of August, 1956. Sixty-eight per 
cent of the failures were caused by mal- 
functioning of the control apparatus and 
it would appear that the control and 
switch gear difficulties experienced in 
diesel operation are being carried over 
into gas-turbine operation. The need 
for steel tubing and straight fittings is 
highlighted in this group of defects 
Failures en route indicate the need for 
properly designed electrical components 
to withstand the shock of train operation 
especially in connection with ignition 
and flame indicating circuits. 

It is important to note that during 
August, 1956, with a total of 744 hours 
possible the turbine fleet averaged 432 
fired hours or 58 per cent utilization. 
This is remarkably high. 

The illustrations of compressor-blade 
wear are particularly interesting and the 
fact that the root cutting occurs on the 
stator is most fortunate. This is a 
condition that can readily occur when gas 
turbines operate over lines where hard- 
121 
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working steam power has been operated 
over a long period of years and the road- 
way ballast has become contaminated 
with cinders. It becomes obvious that 
a suitable air cleaner will be necessary in 
order to extend compressor blade life 
above 15,000 hours. 

The last paragraph of this paper com- 
pletely summarizes the advantages of the 
gas-turbine locomotive and should do 
much to encourage the Union Pacific to 
extend the use of this type of power on 
its property as well as to encourage other 
railroads to adopt similarly powered 
locomotives. 


Comment by L. F. Fougere® and 
J. W. Russ” 


The author is to be congratulated on 
his paper* which describes quite clearly 
many of the problems involved in operat- 
ing and maintaining a new concept of 
locomotive power-plant. We, the 
power-plant manufacturer, are always 
pleased to see discussions such as that 
given by the author since information 
obtained through these discussions will 
improve the art of designing and building 
gas turbines to the ultimate benefit of all 
concerned 

It was stated that precise regulation is 
required to get utmost efficiency from 
modern machines. We agree that good 
regulation is necessary. However, with 
good regulation you also have equip- 
ment which may require different main- 
tenance practices than, for example, a 
steam engine or even a diesel engine. 
We are always trying to reach a com- 
promise of adequate controls and mini- 
mum Maintenance requirements. 

We would like to show what we are 
doing or have done to correct apparent 
deficiencies as pointed out in the paper. 

1 Our spark plug leads are insulated 
with silicone insulation which is the 
best insulating material we can find for 
the temperatures at which the leads must 
operate. The present leads are flexible 
When the silicone bakes out from heat 
and becomes brittle and the leads are 
flexed in handling, the insulation cracks 
and breaks down. We are investigating 
a rigid-type lead with the same insula- 
tion in hopes of minimizing if not elimi- 
nating the possibility of breaking the 
insulation. Weare developing and will 
have available for field test in the near 
future a new ignition system which 
may prove to be better for locomotive 
service. 


*Gas turbine engineering, General Elec- 
tric Company, Schenectady, N. Y. 
Service engineer, gas turbine ag een 


Product Service, General Electric 
Schenectady, N. Y. 


ompany, 


1958 


122 / MARCH 


2 It was noted that failures of flare 
fittings and tubing connections in the 
pneumatic temperature control system are 
charged to poor selection of material; 
namely, copper tubing. It has always 
been the practice of the gas turbine 
department to supply stainless-steel tub- 
ing for our pneumatic temperature-con- 
trol systems. Since steel tubing is more 
difficult to service and work, copper 
tubing was used at the request of the 
customer. Because of the difficulties 
afore-mentioned, all of the copper tubing 
has been or will be changed to stainless- 
steel tubing. 

Our experience to date indicates that, 
although the copper tubing contributed 
to the difficulty, the real culprit was the 
mounting location of the temperature- 
control panel. The panel was mounted 
on the side of the gas-turbine compressor. 
This subjected the panel to vibrations at 
machine frequencies. We have come to 
this conclusion for two reasons. First, 
our prototype pneumatic temperature- 
control system was mounted on the floor 
of the cab and ran trouble free for over a 
year. Secondly, we experienced bellows 
failures due to vibratory fatigue on the 
panels that were mounted on the side of 
the turbine compressor. This type fail- 
ure was never experienced on the first 
system. 

All of the control panels have been or 
will be mounted on the floor of the cab, 
thereby eliminating the vibration source 
which has caused trouble with the tub- 
ing and bellows. Approximately 20 per 
cent of the reported road delays during 
the month of August are chargeable to 
failed tubing and bellows in the exhaust- 
control system. We are confident that 
the relocation of the control panel and 
the use of stainless-steel tubing will 
eliminate this type trouble, assuming a 
reasonable amount of maintenance. 

3 It was stated that prior to the 
application of large vents from the bear- 
ing housing on the atomizing air com- 
pressor it was possible to blow all the 
oil out of the lube tank and fail the tur- 
bine bearings. Tests which have been 
run during the past few months indicate 
that the atomizing air compressor does 
contribute to pressurization of the lube 
tank when the seals in the compressor 
have worn excessively. However, all 
indications now point to the bearing 
seals and air seals in the turbine proper as 
major contributors. If these seals are 
allowed to run with excessive clearances, 
it is entirely possible to pressurize the 
lube tank until all of the oil is blown 
out. From this, we have learned that 
seals must be maintained and replaced 
when necessary at scheduled overhauls. 

We are presently redesigning those 


seals which do not have replaceable teeth 
so that if a changeout becomes necessary 
it can be done without having to renew 
the complete seals. This should result 
in a substantial reduction in maintenance 
cost. 

4 We are continually searching for 
better erosion resistant material for com- 
pressor blading. We now have several 
different type blade coatings being tested 
in service. We are again reviewing the 
possibility of installing air filters or 
cleaners in the inlet to the compressor. 
However, space limitations in a locomo 
tive cab make this extremely difficult 

5 The fuel regulator which had 
jammed and stripped gears in the drive 
mechanism led to a thorough study of 
the tolerance stack up in that particular 
part of the regulator. The study showed 
us that the tolerance stack up in the 
machined parts had to be corrected. 
This has been done and regulators are 
being corrected as they arrive in our 
Salt Lake Service Shop. It should be 
noted that this is the only time a failure 
like this has occurred in five years of 
Operation. 

6 The wire-reinforced hoses to which 
the author refers are running on many of 
our other field machines without any 
known breakage. However, the hoses do 
require some maintenance and replace- 
ment. In any event, the hoses are not 
likely to burst with no previous warning 
causing a sudden shutdown 

This type hose normally becomes po- 
rous long before a failure and, therefore, 
should give an indication that something 
is wrong before serious trouble actually 
is encountered 

We believe that one of the major ob- 
stacles encountered on the locomotive gas 
turbines has been the education of gas- 
turbine people to railroad problems and 
vice versa. We want to point out that 
many of the problems which have come 
up on the locomotives while they have 
been in service are the type which are 
difficult if not impossible to solve on a 
drafting board or with a slide rule. Be- 
cause of this, many tests have been per- 
formed on the 25 locomotives presently 
running, and many solutions to outstand- 
ing problems have been a direct result of 
these tests. The Union Pacific personnel 
have been extremely co-operative in 
helping us perform the tests and collect 
the data. We are sure that as much co- 
operation as this cannot help but lead 
to a successful solution to any prob- 
lem. 

The results of this co-operation and the 
experience gained with the first 25 loco- 
motives should result in better perform- 
ance of the (30) 8500-hp GTELS now 


on order. 
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Industrial Power-Plant Heating 


Comment by C. D. Bassett!! 


Tuis paper'? is well presented and we 
find it close to our experience with the 
industrial steam  turbine-generator. 
However, for institutional power plants, 
such as hospitals, colleges, and the like, 
where summer loads can easily drop to 
as low as 15 per cent of rating, the data of 
Fig. 5 and Fig. 6, particularly Fig. 6, 
should not be extended by straight line 
extrapolation to cover the low loads 

Considering a 5000-kw machine, for 
instance, data from the manufacturer 
indicate that the K, factor is 4700 Bru 
per kwhr without heat recovery at 15 
per cent rated load. If the curve of 
Fig. 6 were extrapolated as a straight 
line to 15 per cent load, it would indicate 
a K, of about 3750 Btu per kwhr which 
would be 950 Bru per kwhr low. Curve 
of the K, factor from 90 per cent down 
to 15 per cent load is shown in the 
accompanying graph 
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38 40 42 #44 «46 
HEAT RATE IN B.T.U. PER K.W:HR. X100 
Turbine performance. Curve based on 
proposal data furnished by Allis-Chal- 
mers for 5000-kw turbine, 7500-kw 
generator. 


Comment by Glenn D. Farrar'* 


The author has done well, exactly 
what his title'* says. He has given a 
practical approach to the allocation of 
heat. This is a timely contribution for, 
as he has pointed out, there are many 
different methods in use today. 


't Mechanical engineer, Cummins & Barnard, 
Inc., Ann Arbor, Mich. Mem. ASME. 

'2**Allocation of Heat in an Industrial 
Power Plant—A Practical Approach,"’ by 
R. J. Martin, Mecnanicat ENGINeERING, vol 
79, August, 1957, pp. 743-746, condensed 
from ASME Paper No. 57—-S-10. 

'8 Turbine specialist, apparatus department, 
General Electric Company, Atlanta, Ga. 
Mem. ASME. 
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He properly has neglected minor 
details in the derivation of his formula, 
and has delineated sharply the two 
major factors: Power made by process 
steam and power made with steam to 
condenser 

This paper has meaty thoughts for the 
designing engineer as well as_ the 
Operating engineer 

The author has reminded designers of 
the possible gains that can be made by 
recovering the heat from oil coolers and 
air coolers. This is an excellent point 
that should be implemented in many 
plants. Of course, where large amounts 
of heat will be introduced into the 
circulating water going to a turbine’s 
condenser, the engineer should also 
evaluate the effects upon the turbine- 
exhaust pressure. 

Fig. 3 vividly shows an example 
where the heat to process is far larger 
than the heat required for power genera- 
tion. This is the usual pattern in indus- 
try today when the proper steam-electric 
balance exists. 

There is an important provision in 
Conclusion 1. This provision is that 
initial steam conditions are selected high 
enough to obtain the proper balance. 

It is easy to design to a given set of 
requirements, but it is not always easy 
to know exactly what the requirements 
will be over the life of the power plant. 
After a steam-clectric balance is crystal- 
lized, and the power-generation equip- 
ment purchased, it may be one and a 
half to two years before it goes into 
service. Process concepts in fast-moving 
industries can change significantly in 
two years. When this happens, the 
designer may find that his carefully 
prepared steam-clectric balance may not 
exactly fit by the time the equipment goes 
into service, and he may find a serious 
out-of-balance condition during the use- 
ful life of the equipment. 

It, therefore, is more important that 
the designer strike a steam-electric 
balance which is likely to fit a reasonable 
future condition, than to tie it too 
tightly to cold facts of the moment. 

The most salient factor in historic 
trends, and particularly in current trends, 
is that, in nearly all growth-industries, 
electrical-load increases more rapidly 
than steam-loads. Where this has been 
true in the past, it seems prudent to 
conclude that the trend toward greater 
electrification will likely continue. 

Here is another factor which affects 
the balance in the same direction. Some 
industries are finding it practicable and 
economic to use higher steam-pressure to 
their processes. This tends to increase 





the rate of heat transfer, and therefore 
lowers the cost of process-equipment, 
For example. in the manufacture of 
heavy-paper, it was customary in the 
first part of this decade to use 50 Ib 
steam in the driers. Now, only a 
few years later, the same kind of paper is 
made on driers that use 125 lb instead of 
50 Ib steam. A change of this kind 1s 
very upsetting to any steam-electric 
balance, unless the initial steam con- 
ditions to the turbine were established on 
the high side in the first place 

When the balance is in the fortunate 
condition of sending only minimum 
steam to condenser, the author has 
pointed out in Conclusion 2 the possi- 
bility of using a turbine with lower than 
normal efficiency. This is true if there 
were any sure way of knowing that the 
balance would not change. However, 
in my experience, users have quite 
consistently had more clectrical-load 
growth than they had anticipated. 
This future likelihood far outweighs the 
relatively minor savings of a turbine 
that has poor efficiency. 

The author’s formula shows that, as 
steam-flow to condenser increases, the 
plant heat-rate goes up rapidly 

By applying boiler-efficiency and aux- 
iliary-load, the formula also can be used 
to obtain fuel costs. 

This paper should be of assistance to 
many engineers in visualizing their 
allocations of heat for various conditions, 
and integrating these allocations into 
their cost accounting. 


Author's Closure 


Reply to discussion by C. D. Bassett. 
The author wishes to express his appre- 
ciation to Mr. Bassett for the discussion 
presented on this paper, but cannot agree 
with the high value of 4700 Bru per 
kwhr for K, for a §000-kw turbine 
operating at 15-per-cent load. Perhaps 
the significance of K, was misinterpreted 

By definition, K; is the energy con- 
verted from heat to mechanical energy 
and transmitted to the shaft of the tur- 
bine, plus the radiation from the turbine. 
In other words, it is the equivalent of the 
electrical energy produced plus the me- 
chanical, electrical, and radiation losses, 
and is made up of the following compo- 
nents: 

Radiation losses 

Friction losses 

Windage losses 

Electrical losses 

Electrical energy produced (3413) 
/kwhr) 
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The difference between K, and 3413 
multiplied by the load in kw will be the 
cotal losses. The total losses represented 
by items 1, 2, and 3 above will be about 
constant at all loads. The electrical 
losses (item 4) will increase with increas- 
ing load. Therefore the total losses will 
decrease with decreasing load, and to a 
lower figure at 15-per-cent load than at 
40-per-cent load. 

Using the curve (Fig. 6) in the paper we 
can tabulate the total losses for a 5000- 
kw machine at several loads as shown 
below: 

If the value of 4700 for K, as presented 
by Mr. Bassett is correct, the total losses 
at 15-per-cent rated load would be 965,000 
Btu which is greater even than the total 
losses at full load. The value of 4700 Bru 
per kwhr furnished Mr. Bassett by the 


Per cent 
rated load KW K; 
100 5000 3520 
80 4000 3540 
60 3000 3555 
40 2000 3590 
15* 3750 


manufacturer must include other heat 
rejected by the turbine, either to the con- 
denser (contained in K:) or to extraction 
(charged to process) and cannot be the 
value of K; as used and defined in this 
paper. 

Reply to discussion by G. D. Farrar. 
This discussion was read at the 
Spring Meeting and was very much 
appreciated. The author agrees with Mr. 
Farrar's comments. He mentions that 
one should guard against introducing 
large amounts of heat to the circulating 
water to the condenser. This will lower 
the vacuum and increase the steam rate of 
the turbine but will have no effect upon 
heat rate for power generation if all con- 
denser heat is recovered for process. 

True, when steam flow to the con- 
denser increases to the point that all heat 


Btu as 
elec. energy 
17.07 M Bru 
13.65 M Bru 
10.24 M Bru 
6.83 M Bru 
2.56 M Bru 


Total losses 
545,000 Bru 
500,000 Bru 
425,000 Bru 
355,000 Bru 
255,000 Bru 


* Obtained by extrapolation of curve in Fig. 6. 


Logic of Organizational Planning 


Comment by K. H. Myers'® 


Tue author, in this paper,’ is indeed 
logical and I could readily accept his 
conclusions to the effect that centralized 
organizational planning is necessary for 
continued growth or even survival, that 
it is a continuing function of top manage- 
ment, that it requires frequent reap- 
praisal and adjustment, and that formal 
organizational procedures are often more 
desirable than informal ones. Asa mat- 
ter of fact, these concepts have long had 
acceptance in both practice and the litera- 
ture of the subject. For example, such 
an enduring edifice as the Roman Catholic 
Church has practiced the author's recom- 
mended course of action for centuries.” 
Military organizations in many countries 
have also recognized the author's dic- 
tums in both practice and theory. The 
history of thinking in these fields is well 
documented in a recent work, *‘Principles 
of Management,’* by Koontz and O’Don- 
nell,"* parts 1 and 2. 

Suffice it to say, then, that this writer 
'®§ Associate professor, Production and Per- 
sonnel Department, Northwestern University 
School of Business, Evanston, Ill. 

16 **The Logic of Organizational Planning," 
by T. F. Koch, Mecaanicat EnGinegrino, 
vol. 79, September, 1957, pp. 836-837, con- 
densed from ASME Paper No. 57—SA-43. 
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has no quarrel with what the author has 
said, rather my criticism is that he con- 
cluded where he might well have begun 
I should like therefore to propose cer- 
tain questions relating to the applica- 
tion of the author's concepts For 
example: 


1 Are there certain fairly com- 
mon instances where it might be 
wise to avoid the use of formal 
organization charts and statements 
of responsibility, even though all 
other aspects of his proposals are 
followed? My own feting is that 
the chief executive of a small organi- 
zation may find that such a practice 
aids in maintaining morale, en- 
courages initiative, and provides a 
better growth environment for men 
of potential top-management ability. 

2 What have, in practice, proved 
to be sound methods of co-ordinat- 
ing line and staff functions? How 
far should one go in defining the 
scope of responsibility in these 
areas? 


3 Are there desirable variations 
in organizational practice and —_ 
cedure according to the size of the 
organization and/or of its various 
ocbasmapeasentt 


These questions and others like them 


7 **Principles of Organization,’’ by J. D. 
Mooney, Harper and Bros., New York, N. Y., 
revised edition, 1947. 


cannot be utilized for process, the heat 
rate for power generation increases rap- 
idly. 

We have resorted to the installa- 
tion of high-pressure boilers and topping 
turbines exhausting into existing steam 
headers, in order to decrease power gen- 
erated condensing to the point that all 
condenser heat is utilized for process, 
even during summer months. 
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to extend thanks to engineers of Gen 
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house Electric Corporation for their co- 
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paper; to Mr. Bassett, Mr. Farrar, and 
those who discussed this paper verbally 
at the Spring Meeting; and to members 
of the ASME for the many courtesies ex 
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to William F. Ryan, ASME President; 
Ray N. Benjamin, chairman; Joseph W. 
Eshelman, vice-chairman of the Session 
at which the paper was presented; and 
to W. E. Hopkins of the Executive Com- 
mittee of the Power Division of ASME 

Ronald J. Martin.'* 


14 Manager of utilities, Beaunit Mills, Inc., 
Elizabethtown, Tenn. Mem. ASME. 


may prove fruitful topics for further 


investigation. 


Author’s Closure 


Thank you, Dr. Myers, for your ready 
acceptance of my thesis. If the rest of the 
world were as perceptive as you, I would 
have done as you desire and begun where 
1 concluded. Instead, I chose this lim- 
ited, basic approach because of a rather 
extensive experience with organizations 
that did not recognize the logic of 
organizational planning. For example, I 
can cite a well-known, long-established 
company, leaders in their field, in which 
this very paper was widely circulated 
more than two years ago. They are now 
in the process of writing the mission of 
their organization, the step that this 
paper names as the first to be accom- 
plished on the road to a living, planned 
organization. Don't people like this 
need to learn to crawl before we speak to 
them of running? 

As for Dr. Myers’ questions: 


I can visualize organizations where 
formal, written statements of relation- 
ships and areas of concentration of effort 


as fheeggne of Management,’’ by Harold 
Koontz and Cyril O'Donnell, McGraw-Hill 
Book Company, New York, N. Y., 1955. 
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are not necessary, but I find it difficult 
to generalize about them. Their mem- 
bers would be virtual saints who would 
willingly step aside when one of their 
colleagues started to operate in an area 
normally theirs. They would be trained 
to take orders from anyone who chose 
somehow, without con- 
flicts in schedules They would have 
such good communications that there 
would be no task left undone because one 
of them chose to discontinue that activ 
ity. Alternatively, the organization 
might be headed by someone who is such 
a good and patient teacher and has such 
apt pupils that he, in effect, has had each 
of his employees commit to memory his 
organization plan. Do I need to spell 
out the difficulties and inefficiencies of 


to give them 


either arrangement? 

This, of course, is not to say that fami- 
lies have not been run along these lines 
with some success for generations, or that 
certain voluntary groups cannot manage 
However, it has been my experience that 
formality is mandatory if efficiency is 
required 

The only sound method I know of for 
co-ordinating line and staff functions is 


Food Technology 


The Application of Physical Sci- 
ences to Food Research Process- 
ing, and Preservation 


Southwest Research Institute, San Antonio, 
Texas, 1957. Paper, 8'/2 X 10*/, in., figs., 
references, v and 179 pp. 


Reviewed by D. A. Mills’ 


Tus publication comprises the pro- 
ceedings of the first food physics sym- 
posium held in San Antonio, Texas, 
March 15 and 16, 1956. The symposium 
was co-sponsored by the Southwest Re- 
and The Institute of 
The former is a 


search Institute 
Food Technologists 
‘Information services supervisor, Research 


Center, General Foods Corporation, Tarry- 
town, N. Y. 
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to assign the staff functions to people 
with high persuasive abilities, and the 
line functions to people with open minds 
and a real desire to seek the best way of 
accomplishing the greatest good for the 
organization asa whole. This stems from 
my understanding that staff people, by 
definition, can only recommend methods 
or procedures in their field to the line 
people, who must, again by definition, 
be empowered to accept or reject these 
recommendations. 

In my view, when staff people are 
empowered to issue orders, they become 
line people and confusion is likely to 
reign. But this is a subject large enough 
to require another paper 

Not only are variations in practice and 
procedure dependent on the size of the 
organizational component, but on the 
characteristics of the units that make it 
up. Thus an organization containing a 
unit (human or machine) susceptible to 
frequent breakdown needs to have a dif- 
ferent type of procedural insurance 
against this breakdown than an organiza- 
tion in which the breakdowns are more 
likely to be either unimportant or final 
If Dr. Myers is expecting a formula 


REVIEWS OF 


private research institute, while the latter 
is the professional society of food tech- 
nologists 

The symposium attracted 
hundred American and foreign registrants 
from industry, government, research 
foundations, institutes, and universities. 
Eleven papers were presented by persons 
of recognized scientific standing in the 
fields of physics, food chemistry, engi- 
neering research, agricultural research, 
and other related areas 

All papers presented during the sym- 
posium are reproduced with accompany- 
ing illustrations and each transcript is 
followed by a discussion and list of 
references cited by the author. A prac- 
tical approach was followed by the par- 
ticipants in discussing ways by which the 
food industry could benefit from the 


Over one 


showing how to vary these practices and 
procedures with the size of the organiza- 
tion, J shall have to disappoint him. I 
can only say that given certain known 
units to perform certain known tasks in 
a known organizational climate, a 
planner can devise workable relationships 
among them in the light of his knowl- 
edge. These relationships need not be 
the same as those devised by another 
equally competent practitioner whose 
total experience has been somewhat dif 
ferent. 

In summary, the author and the dis 
cusser seem to agree the author's recom 
mendations make sense, but they seem 
to have had contact with organizations 
in different degrees of development 
Also, the discusser has asked three 
questions and the author has cited his 
experience and views on these matters 
The author has enjoyed the opportunity 
to expound again on a subject dear to 
his heart and thanks Dr. Myers for this 
chance. 


T. F. Koch?” 


19 Administrative engineer, Chicago Rawhide 
Manufacturing Company, Chicago, Ill. Assoc. 
Mem. ASME. 


application of physics to food research, 
production, and packaging 

While the average science or engineer- 
ing student has been exposed to a 
physics course consisting of five classical 
topics (mechanics, heat, light, electricity, 
and sound), he has probably not ob- 
tained therefrom an appreciation of 
applications to the solution of food in- 
dustry problems. The student is more 
apt to have found food application infor- 
mation in his chemistry or biochemistry 
courses and textbooks. An instance of 
neglect was observed by one speaker in 
that the word ‘‘food’’ had not appeared 
in a recent subject index of 200 pages 
published by Physics Abstracts. The 
same speaker then listed 40 recognized 
fields of physics, citing examples of 
applications, broadly and specifically, of 
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current or potential interest to agricul- 
ture and to the food industry. 

The proceedings serve to dispel the 
notion that physics may be a forcign 
language in the food industry. On the 
contrary, the speakers cited numerous 
examples of the almost limitless potential 
value of physics (and electronics). 

Even the farmer, engaged in cultivat- 
ing, harvesting, and shipping food prod- 
uce is consciously or otherwise apply- 
ing physics in his daily tasks. The 
modern corporate food processor staffed 
with research and development, produc- 
tion, and engineering departments, is 
now applying physics. New develop- 
ments in automation, however, should 
engender a deeper appreciation of the 
technical (physical) aspects of the food 
industry. 

Among the numerous techniques, in- 
struments, and other physical measuring 
devices used in food research and tech- 
nology described at the symposium were: 


Vapor-phase chromatography useful 
in analyzing flavors. 

Irradiation of fresh meat to extend 
storage life. 

Rheological studies of the visco- 
elastic behavior of dough. 

Ultrasonics to destroy bacteria, ho- 
mogenize milk, and extract flavors. 

Radio Frequency Spectroscopy: 

Nuclear Magnetic Resonance (NMR) 
to measure moisture in a variety 
of food products. 

Electro - Paramagnetic Resonance 
(EPR) to measure free radicals 
produced by radiation. 

Instrumentation to measur the spec- 
tral transmission of whole fruits 
and vegetables. 


The discussion on Food and Science, by 
Ernest W. Reid, chairman of the board, 
Corn Products Refining Company, is only 
one part of the Proceedings which could 
serve admirably as an educational stimu- 
Jant. The speaker produced some rela- 
tionships concerning the number of 
chemists and physicists employed in all 
phases of the food industry including re- 
search. The percentage is rather small 
when one considers that nearly one-third 
of the consumer's dollar is spent for food 
It would appear that career guidance 
workers, vocational counselors, place- 
ment directors, and others interested in 
careers for scientists and engineers would 
find this talk pertinent to their needs 

It seems a pity to this reviewer that the 
sponsoring groups did not register the 
Proceedings with the U. S. Library of 
Congress, thus assuring its active use by 
students, researchers, physicists, engi- 
neers, librarians, documentalists, litera- 
ture searchers, and many others who 
would find the publication enlightening 
and useful. 
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BOOKS 
RECEIVED IN 
LIBRARY 


Bau und Betrieb von Dieselmaschinen 

Vol. 2. Die Maschinen und Ihr Betricb. 
By Friedrich Sass. Second Edition, 1957. 
Springer-Verlag, Berlin, Germany. 475 p., 
7°/s X 107/s in., bound. DM 75.00. This 
second volume of a set on the design and opera- 
tion of diesel engines deals with large marine 
diesels and their operation. The major part 
of the volume provides detailed descriptions 
of the salient features and special characteris- 
tics of engines produced by ten leading Con- 
tinental manufacturers. Separate chapters are 
also devoted to mechanical balancing, tor- 
sional vibration, supercharging, and opera- 
tional details. The Eoek is particularly well 
illustrated. 


Control of Steel Construction to Avoid 
Brittle Failure 

Edited by M. E. Shank. 
search Council, New York, N. Y. 184 p., 
6'/s X 91/2 in., bound. $4.50. Prepared fy 
the Plasticity Committee of the Welding Re- 
search Council, this compact volume is a gen- 
eral reference and guide Kr engineers, fabrica- 
tors, and designers in the structural field. Part 
1 deals with the basic concepts and mecha- 
nisms of notch brittleness and with the me- 
chanical and metallurgical factors affecting the 
plastic behavior of structural materials. Part 
2 shows how conventional fabrication proce- 
dures affect notch ductility of these materials 
Part 3 deals with the selection of materials and 
fabricating procedures; the limits of conven- 
tional design methods; and the use of notch- 
brittle test data. A glossary completes the 
volume. 


The Defect Solid State 

By T. J. Gray and others. 1957, Interscience 
Publishers, Inc., New York,N.Y. $11 p.,6'/4 
xX 9'/, in., bound. $11. A collection of 
papers aimed at focusing attention on the rela- 
tionship between the } fre nature of solids 
and the various physical and chemical proper- 
ties they exhibit. The papers, almost all with 
extensive lists of references, deal with semi- 
conductivity; corrosion processes; magnetic 
properties of solids; defect structure and ca- 
talysis; diclectric materials: phase equilibria; 
intermetallic compounds; and experimental 
techniques. One paper is a summary of pres- 
ent knowledge rd of the literature on 
ceramic materials for high-temperature service. 


Deoxidation of Steel 
A Memorial Volume to C. H. Herty, Jr. Pub- 
lished, 1957, by the National Open Hearth 
Steel Committee of the American Institute of 
Mining, Metallurgical, and Petroleum En- 
gineers, New York, N. Y. Various pagings, 
6'/, X 9'/,in., bound. $10. A collection of 
selected papers by C. H. Herty, Jr., emphasiz- 
ing his most significant work on the coved 
chemistry of steelmaking. The papers, not 
generally obtainable today, deal with elimi- 
nation of metalloids, solubility of iron oxide 
in iron, deoxidation with silicon and alu- 
minum, the control of oxide in the open hearth 
rocess, and with other problems affecting re- 
being reactions and the quality of steel. The 


1957, Welding Re- 


volume includes a biographical sketch, a list of 
his publications and patents, a chapter on the 
significance of Dr. Herty’s work, and short 
biographical sketches of 37 of his co-workers 
on the Physical Chemistry of Steel Making 
project. 

Engineering Economy 

By H. G. Thuesen. Second Edition, 1957 
Prentice-Hall, Inc., Englewood Cliffs, N. J 
581 p., 5°/s X 81/2 in., bound. $6.95. The 
theory and practice of the determination and 
evaluation of economic factors are here set 
forth for engineers and engineering students. 
This edition, in addition to general revision, 
has a new chapter on income taxes in engincer- 
ing economy studies. Other subjects treated 
in the book include: depreciation; first, fixed, 
variable, incremental, differential, marginal, 
and sunk costs; break-even and minimum cost 
points; evaluation of replacements; and 
economy and utilization of personnel. 
Engineering Thermodynamics 

By C. O. Mackey, W. N. Barnard, and F. O 
Ellenwood. 1957, John Wiley & Sons, Inc., 
New York, N. Y. 428 p., 57/s X 9!/¢ in., 
bound. $7.95. This text covers fundamental 
principles in its early chapters, but emphasizes 
applications of fundamentals by Pevoting sepa- 
rate chapters to air conditioning, retrigera- 
Also 
covered are: ideal gas reactions; flow of idcal 
gases; oo ae of mixtures of ideal gases; and 
power cycles of vapors. 


Fundamentals of Statically indeterminate 
Structures 

By Carl L. Shermer. 1957, The Ronald Press 
Company, New York, N. Y. 264p.,6X 9!/, 
in., bound. $6.50. A college text which 
focuses attention on the basic concepts of 
statically indeterminate structures. All meth- 
ods and topics are carefully related and co-or- 
dinated through their development from these 
fundamental concepts, and the subject is de- 
veloped as an integrated whole rather than a 
consideration of numerous unrelated methods. 
The book is planned so that it may be used as a 
text in a one-semester or two-semester course 
Gos Chromatography 

By A. I. M. Keulemans. 1957, Reinhold 
Publishing Corporation, New York, N. Y 
217 p., 6 X 9/4 in., bound. $7.50. The 
practical and theoretical aspects of a relatively 
new type of analysis especially useful in the 
petroleum and hydrocarbon industries are 
covered in this concise manual. The methods, 
said to be quicker than methods such as mass 
spectrometry, may be applied in various indus- 
tries including the manufacture of oils, paints, 
plastics, rubber goods, food products, and 
chemicals. 

Jets, Wakes, and Cavities 

By G. Birkhoff and E. H. Zarantonella. 1957, 
Academic Press, Inc., New York,N.Y. 353 p., 
6 X 9'/, in., bound. $10. A monograph 
devoted to the quantitative scientific analysis 
of jets, wakes, and cavities. The book treats 
first, in chapters 2-11, the applications of 
Euler's differential equations to flows with 
free boundaries, i.c., to liquid flows bounded 


tion, peg cycles, and turbines. 
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by a liquid-gas interface. In chapters 12-14 
attention is given to cases of laminar viscous, 
periodic, onl vatiihaas jets and wakes. Chap- 
ter 15 summarizes limitations on deductions 
made in the first portion of the book. There 
is an extensive btiogeaghy 


Maintenance Engineering Handbook 

Edited by L. C. Morrow. 1957, McGraw- 
Hill Book Company, Inc., New York, N. Y. 
Various pagings, 6 X 91/4 in., bound. $20. 
This comprehensive handbook, containing 
contributions by more than 80 men, devotes 
about a third of the book to the management 
aspects of maintenance, such as organization 
and administration of maintenance forces, 
personnel, planning and scheduling, project 
control, sllicones and budgets for maintenance 
operations. The remaining two thirds of the 
book covers the selection, installation, and up- 
keep of buildings; electrical, mechanical, serv- 
ice, and transportation equipment; mainte- 
nance stores and their control; lubricants and 
lubrication; instruments; sanitation; weld- 
ing; and corrosion. Units of production equip- 
ment deait with include bearings, clutches, 
chains, drives, gears, valves, etc 


Manufacturing Organization and Manage- 
ment 

By H. T. Amrine, J. A. Ritchey, and O. S. 
Hulley. 1957, Prentice-Hall, Inc., Englewood 
Cliffs, N. J. 454 p., 6 X 9'/, in., bound. 
$6.75. Presents in a nontechnical way for the 
inexperienced person, information on princi- 
ples and functions of manufacturing manage- 
ment. Although it emphasizes functions usu- 
ally controlled by the manager, there is also 
material on marketing, financing, and person- 
nel. Some aspects dealt with are: plant loca- 
tion and layout; design of manufacturing proc- 
esses; motion and time study; material 
handling; purchasing; industrial relations; 
and quality control 


Modern Chemistry for the Engineer and 
Scientist 

Edited by G. Ross Robertson. 1957, McGraw- 
Hill Book Company, Inc., New York, N. Y. 
442 p., 6 X 9'/, in., bound. $9.50. Com- 
prised of lectures by 19 well-known scientists, 
this book covers a wide range of topics, such 
as creep of metals, the petrochemical industry, 
isotopic tracers in chemistry, contact catalysis, 
column chromatography and stereochemistry, 
food technology, chemical thermodynamics, 
and silicones. The treatment varies from dis- 
cussions of new fundamental methods in 
kinetics, thermodynamics, etc., to practical 
technology. 


Oil Accounting 

By Robert E. Waller. 1956, University of To- 
ronto Press, Toronto, Ont., Canada. 99 p.,6X 
9'/, in., bound. $5.50. An outline of the 
principles of oil exploration and production 
accounting practices in Canada, and an ex- 
amination of the concepts and fundamentals on 
which they are based. Topics considered are: 
types of petroleum and natural gas interests and 
their costs; accounting aspects of divisions of 
ownership; exploration expenditures; carry- 
ing charges on undeveloped properties; ex- 
ploratory drilling and development of “ort 
properties, production accounting, dep ction, 
amortization, and depreciation; code of ac- 
counts; and presentation of the financial 
statements. Appendix A gives accounting 
procedure for unit and joint lease operations. 
Appendix B is a glossary of terms used in the 
Canadian oil industry. 


The Oil Engine Manual 
Edited by D. S. D. Williams. Sixth Edition, 
1956. Temple Press Limited, London, En- 
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LIBRARY 
SERVICES 


ENGINEERING Socicties Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares _bibli- 
ographies, maintains search and 
photostat services, and can provide 
microfilm copies of any items in its 
collection. Address inquiries to 
Ralph H. Phelps, Director, Engineer- 
ing Societies Library, 29 West 39th 
St., New York 18, N. Y. 


gland. 330 p., 5°/s X 8%/, in., bound. 18s. 
Rewritten to cover changes in oil engines in the 
five years since the previous edition, this man- 
ual covers all types of industrial, rail, and road 
transport oil engines, but does not cover marine 
applications. Part one deals with general 
technical aspects, principles, systems, and 
equipment. Part two gives the leading details 
of att current makes in the United Kingdom 
The appendix includes statistics, aaeliale. and 
specifications. 


Plant and Process Dynamic Characteristics 

Published 1957 by Academic Press, Inc., New 
York, N. Y. 246 p., 5°/s X 8%/, in., bound. 
$8.80. The proceedings of a conference held 
by the Society of Instrument Technology at 
Cambridge, England, in April, 1956. The 11 
papers included are mainly concerned with es- 
tablishing facts about existing plants and proc- 
esses in order to develop a basis for the predic- 
tion of characteristics of new plants at the de- 
sign stage. Typical subjects Took with are an 
analog computer applied to the study of an 
operating process-control loop; measuring 
dynamic response of plant units; and data- 
reduction equipment as a tool in plant analysis. 


Practical Accounting and Cost Keeping for 
Contractors 

By Frank R. Walker. Fifth Edition, 1957. 
Frank R. Walker, Publishers, Chicago, IIl. 
255 p., 8'/2 X 11 in., bound. $5. The essen- 
tials of accurate cost keeping are described for 
contractors involved in Poth large and small 
operations. The book includes complete labor 
and material cost schedules, information on 
how costs should be reported from the job, 
how to gather and compile data from checking 
the workmen's time on distributing the labor 
hours, and on working costs into suitable 
units. Illustrations aol Gemigtions of forms 
required, i.e., Social Security records, expense 
sheets, progress reports, estimate sheets, Cae... 
are included. 


Procedure Handbook of Arc Welding Design 

and Practice 

Eleventh Edition, 1957. Published by The 
Lincoln Electric Company, Cleveland, Ohio. 
Various paging, 5°/s X 9 in., bound. $3. 
Provides useful information on all phases of 
arc welding for the machine designer, the struc- 
tural engineer, the fabricator, the welder, and 
all those interested in metal joining. The 
eight sections cover: history, nomenclature 
and processes, weldability, mild steel proce- 
dures, manufacturing cost data, machine de- 
sign, structural design, applications, and ref- 
erence data. The structural section has been 


completely rewitten and includes the latest 
data on welded desin. The weldability 
section includes information on welding such 
new materials as zirconium and titanium. 


Progress in Low Temperature Physics 
Vol. 2. Edited by C. J. Gorter. 1957, North 
Holland Publishing Company, Amsterdam, 
Netherlands; Interscience Publishers, Inc., 
New York, N. Y. 480 p., 64/4 X 91/s in., 
bound. $10.75. Fourteen substantial review 
papers with extensive lists of references sum- 
marize the present state of low-temperature 
research, particularly with reference to mag- 
netism, superconductivity, and liquid helium, 
but with some attention to other subjects 
such as various nonmagnetic properties of 
solids. Topics of some asian are: helium 
films; electron transport phenomena in metals; 
semiconductors at low temperatures; para- 
magnetic relaxation; and sigeical properties 
of rare earth metals. 


Project Engineering of Process Plants 

By Howard F. Rase and M. H. Barrow. 1957, 
John Wiley & Sons, Inc., New York, N. Y 
692 p., 5°/4 X 91/3 in., bound. $14.25. 
Written to record information and techniques 
used in plant design and to discuss ideas de- 
veloped by process engineers, this book is for 
the project engineer or for any engineer who 
designs process plants or equipment. The 
four sections are: major steps in plant design; 
business and legal procedures; details of engi- 
necring design a cantnmene selection; and 
construction of the plant. Chemical-cngineer- 
ing plants and equipment are emphaiszed but 
some of the material will be applicable to other 
fields. 


Protective Painting of Structural Steel 

By F. Fancutt and J. C. Hudson. 1957, The 
Macmillan Company, New York, N. Y. 102 
p-, 5!/2 X 88/4 in., bound. $4.50. This is a 
concise and simple statement of the best 
methods for protecting new or old steelwork 
against atmospheric corrosion by the use of 
paint alone or by paint used in conjunction 
with metal coatings. The recommendations 
are based on investigations carried out by the 
Protective Coatings (Corrosion) Sub-Commit- 
tee of the British Iron and Steel Research As- 
sociation. 


Relaxation Spectrometry 
By E. G. Richardson. 1957, North Holland 
Publishing Company, Amsterdam, Nether- 
lands; Interscience Publishers, Inc., New York, 
N. Y. 140 p., 6 X 91/5 in., bound. $5.75 
“This text deals with those energetic phe- 
nomena which accompany the passage of me- 
chanical displacements through matter.” 
[Preface.] The first chapter is a discussion of 
the nature of acoustical relaxation sufficiently 
detailed to provide a background for the prin- 
cipal subjects covered: mechanical and clec- 
trical models; the infrasonic, sonic, and ul- 
trasonic spectra diclectric relaxation; and 
spectrum analysis. The emphasis throughout 
is on experimental methods, with only a mini- 
mum of theory introduced. 


Russian-English Atomic Dictionary 

By Eugene A. Carpovich. 1957, Technical 
Dictionaries Company, New York, N. Y. 317 
p-, 5’/s X 8/2 in., bound. $12. Contains 
over 23,000 Russian entries primarily in nuclear 
science and nuclear aot ae ee including 


atomic and molecular physics, pure and applied 
mathematics, chemistry and chemical engineer- 
ing, biophysics, radiobiology, medical fand 
biological terms, metallurgy, metallography, 
uranium geology, thorium crystallography, 
peaceful and military uses of the atom, general 
terms, and abbreviations. 
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Tentative program of the Nuclear 
Engineering and Science Conference of 
the 1958 Nuclear Congress to be held at 
the Iaternational Amphitheatre, Chi- 
cago, Ill., March 17-21, was released re- 
cently. This Congress, the fourth of such 
meetings, is sponsored by the American 
Nuclear Society and more than 30 na- 
tional engineering and scientific societies, 
of which The American Society of Me- 
chanical Engineers is one. The Congress 
is co-ordinated by Engineers Joint Coun- 
cil 

Preprints of papers listed in this pro- 
gram are available and may be obtained 
by ordering them by number from the 
Congress Manager, American Institute of 
Chemical Engineers, 25 West 45th Street, 
New York 36,N. Y. To facilitate order- 
ing, a check list will be found elsewhere 
in this issue 

Additional papers are presently being 
reviewed by sponsoring societies and 
when approved will be listed in the final 
program, which will be available at 
Congress or AIChE March 17. Preprints 
of these papers will be on sale at the 
Amphitheatre. All papers sell for 50 
cents each. 


TENTATIVE PROGRAM 


Preprint Order 
Number 
Session | 
Commercial Use of Radioactive Tracers 


71 Tracer Studies of Fungicidal Action, by 
R. W. Greenlee, R. S. Davidson, H. T. Kemp, and 
M. M. Baldwin 

70 Radioactive Tracers in Extreme Pressure 
Lubrication, by EZ. H. Loeser, R. C. Wiquist, and 
S. B. Twiss 

75 Location of Leaks With Radioisotopes in 
Multiwalled Tanks, by W. F. Sullivan 


The huge steel sphere and the turbine building for 


TRE F 


Session 2 

Reactor Comp t Devel 

and Testing, Part 1 
74 Diaphragm Feed Pumps for Homogeneous 
Reactors, by C. H. Gabbard 
76 High-Temperature Mechanical Canned 
Motor Lieaid Metal Pumps, by 0. P. Steele, IIT 
77 Guide to the Selection of Canned Motor 
Pumps, by W. M. Wepfer 


t, Fabrication, 





Session 3 
Standardization, Codes, and Licensing 
78 A Review of Structural Evaluation Pro- 
cedures, by W. E. Cooper 
79 Code Problems in the Design of Nuclear 
Power Plants, by John Zickel 


132 Inspection and Testing of Pressure Pip- 
ing as Related to Nuclear Power Plants, by V. 7 
Maicolm and Sidney Low 


Session 4 
Reactors for Process Heat and Radiation 
162 The Chlorination of Mesitylene and 
Naphthalene in the Presence of Gamma Radia- 
tion, by W. M. Sergy, J. F. Hanus, J. Oishi, J. J 
Martin, and L. C. Anderson 


Session 5 

Production and Miscellaneous Application of 
Radioisotopes 

45 The Release of Strain in Prince Rupert's 
Drops by Gamma Irradiation, by C. H. Greene 
60 The Use of Tritium as an Ionizing Source 
in Instruments, by G Vanderschmidt, J. R 
Rochrig, and J.C. Simons, Jr 
48 The Effect of Nuclear Radiation on the 
Behavior of Cellulose and Cellulose Derivatives, 
by Otto Tessler and H. A. Rutherford 
135 Density Measurement of Saturated Sub- 
mersed Sediment by Gamma Ray Scattering, by 
L. O. Timblin, Jr 
136 Kilocurie Production of Barium-140, by 
B. M. Legler and A. L. Ayers 


Session 6 

+ De i 
and Testing, Part 2 
30 Control-Rod Drive Mechanism for the 
Argonne Low-Power Reactor, by W. J. Kann 
167 Development of a Weided Seal for a 
Reactor Vessel Head, by kK. B. Garner and J. W. 
Rogers 
80 Control-Rod Drive Mechanisms for Her- 
metically Sealed Pressurized Light Water Nuclear 
Power Reactor, by J. J. Gertz and J. W. Flaherty 


t, Fabrication, 





Reactor C 


Lee 


Commonwealth Edison Company’s Dresden Nuclear 


Power Station are nearing completion. 


Located on 


the Illinois waterway, 50 miles southwest of Chicago, 
the 180,000-kw station will have the largest nuclear 

wer reactor under construction in the country. It 
is scheduled for operation in 1960. Dresden is be- 
ing built by General Electric Company for a contract 


price of $45 million. 
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URDUP 


The 1958 


Valves for the Homogeneous 
VM. Billings 


Session 7 
Reactor Operation and Maintenance, Part | 


149 Control 
Reactor Test, by A 


81 Start-Up and Operation of the Sodium 
Reactor Experiment, by L. E. Glasgow 

82 Direct Maintenance Practices for the 
hap eens Reactor Test, by S Beall and 

W. Jurgensen 

r- Testing Required for Full Power Operation 
at Shippingport Atomic Power Station, by S. G 
Schaffer 


Session 8 
Fuel, Control, Moderator, and Coolant Materials, 
Part 1 


13 Comparison of the Active With the In- 
active Uranium Dioxide-Oxygen System, by 
D. A. Vaughan and R. K. Willardson 

19 Metallurgical Design and Properties of 
Silver-Indium-Cadmium = loys for P Control 
Rods, by I. Cohen, E Losco, and J 
Eichenberg 

18 Effects of Pile-Irradiation on U;Si, by 
M. L. Bleiberg and L. J. Jones 

23 Radiolytic and Pyrolytic Decomposition of 
Organic Reactor Coolants, by D. R. de Halas 

20 Some Aspects of the Use of an Organic 
Coolant in a eavy-Water Moderated Power 
Reactor, by M. J. McNelly 


Session 9 
Fuel, Control, Moderator, and Coolant Materials, 
Part 2 


17 The Effects of Transformation Cooling 
Rate on the Activation Ener; Required for 
Recrystallization of Beta Quenched Uranium, by 
H. R. Gardner and J. W. Riches 

63 Electron Metallography of 
Diffusion Zones, by C. L. Angerman 
84 The Corrosion Behavior of Uranium- 
Zirconium Alloys in High-Temperature Water 
and Steam, by S. Kass, K. M. Goldman, and D. E 
Thomas 

85 The Effect of Carbon on the Transforma- 
tion of Uranium-Niobium Alloys, by H. Maier, J 
Hino, and J. J. Lombardo 

86 Corrosion Behavior of Uranium-Niobium 
Alloys in High-Temperature Water, by / 
Chirigos, J. Hino, and J. J. Lombardo 

87 Transformation Kinetics of Uranium- 
Niobium and Uranium-Niobium-Silicon, by 
F.C. Holiz and R. J. van Thyne 

133 High-Temperature Fatigue 
With Application to Uranium, by / 
Glenn Murphy 


the U-Ni 


Testing 
R. Bohn and 





This massive (40-ft-long, 12! 








»-ft-diam) test cham- 


ber shown entering the heat-treating furnace of 


O. G. 


Kelley and Company, Boston, Mass., will be 


part of the testing equipment installed at the CANEL 
Project (Connecticut Aircraft Nuclear Engine Labora- 


tory) in Middletown, Conn. 
Rats: 


The vessel will use 
a high yield strength alloy steel produced by 


Lukens Steel Company, to gain important savings in 


fabrication and transportation costs. 


Its job: To 


permit tests on experimental nuclear aircraft com- 


ponents. 


<— 


uclear Congress Tentative Program Released 


Session 10 
Reactor Operation and Maintenance, Part 2 


68 Chemical Operating Experience at the 
Army Package Power Reactor, by A. L. Medin 
and W.S. Brown 

88 Proposed Fuel-Handling Facilities, by 
H. J. Bellarts 

89 Nuclear Power Plant Operator Training, 
by Robert Enstice and R. L. Gardner 

90 Planning for the Start Up of the Dresden 
Nuclear Power Station, by K Perkins and 
H. K. Hoyt 

ol Ion Exchange Removal! of Fission Products 
From High-Purity Water. Laboratory Develop- 
ment Work Associated With the PWR Radio- 
active Waste-Disposal System, by W. 7. Lindsay 
Jr.,C. S. Abrams, and J. A. LaPointe 

92 Long-Lived Circulating Activity at APRR- 
1, by W. J. Small 

Water-Treatment Process for the Dres- 
by H. D. Ongman 


130 
den Nuclear Power Station, 


Session 11 
Power Reactors and Advanced 
Concepts, Part 1 


Cycle Reactors for ANP, by 7 


Experimental 


93 Direct 
Szekely 


Session 12 
Health Physics and Instrumentation 


4 Application of Pulse Height Analysis to 
ey: Physics Problems, by A. B. Carlson and 
L. Geiger 

- Trends in Radiation Protection With Nu- 
clear Reactors, by W. H. Truran 

94 Recent Developments in Personne! Radia- 
tion Dosimetry, by J. J. Fitzgerald and R. J 
Feinberg 


Session 13 
Reactor Physics 


A Btagnetie Beam Focusing and Analysing 
| for Cyclotrons, by K Boring, R 
Edgar, and L. H. Stauffer 
95 The Role of Accelerators in Reactor Re- 
ne by E. A. Burrill 

Nuclear Physics and Core Design for the 
Merchant Ship Reactor, by P. M. Wood 
97 Nuclear Design of Aircraft Reactors, by 
D. S. Selengut 
124 Full-Scale Turbojet 
ment, by J. Moteff 
125 Nuclear Problems Associated With the 
Plutonium Recycle and With the Experimental 
Reactor, by J. R. Tripplett 
126 Physics of Reactor for the Irradiation of 
Bulky Materials and Equipment, by D. L. Fischer, 
M. L. Weiss, and B. Wolfe 
134 Comparison of ye weg Deter- 
mined Fission Rates With Calculated Values in 
Small Diameter Fuel Pins, by G. D. Calkins, 
R. H. Barnes, D. N. Sunderman, E. M. Chandler, 
and M. Pobereskin 


Activation Experi- 


Session 14 
Experimental Power Reactors and Advanced 
Concepts, Part 2 
33 Control System on a Turbine-Generator 
— lying Commercial Power as a By-Product of a 
Nuclear Test Reactor, by H. W. Bassett, Jr. and 
E. R. Gasser 
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of Natural 
Flinn and 


98 Performance and Potential 

Circulation Boiling Reactors, by S. W 

M. Petrick 

99 An Evaporatively Cooled Reactor, by G 

~ Se W. G. Camac 
The Armour 

tADFR). by D. Krucoff 


Dust Fueled Reactor 


Session 15 

Temperature Measurements and 

High-Temperature Instrumentation 
56 A High-Temperature Fission Chamber, by 
J. B. Ruble and S. H. Hanauer 
123 Neutron Detector for High-Temperature 
Applications, by E. B. Sehr 
151 Temperature Measurement 
Reactors, by J. Weill 
157 High-Temperature Pressure Measure- 
ment, by RK. J. Ingham and R. C. DuBois 
158 Temperature Measurements in High 
Flux Regions of a Reactor, by W. N. Graigue 
159 Research on Thermocouples to Establish 
Sustained yp of Temperature Measure- 
ment to 2000 F, by /. F. Potts, Jr 


in French 


Session 16 
Waste Treatment and Disposal 


14 Geological and Hydrologic Guides to the 
Ground Containment and Control of Wastes at 
Hanford, by R. E. Brown and W. H. Bierschenk 
44 Characteristics of Reactor Fuel-Process 
ts by J. O. Blomeke, E. D. Arnold, and 
A. T. Gresky 
67 The Behavior of Ruthenium in the Fixation 
of Fission Products, by W. E. Erlebach and R. W 
Durham 
1 Studies on Characteristics of Savannah 
River Wastes, by B. Manowitz, C. W. Pierce, and 
S. Zwickler 
55 Treatment of Radioactive Wastes Using 
Ion Transfer Membranes: Removal of Bulk 
Electrolytes, by E. A. Mason, E. J. Parsi, and 
A. J. Giuffrida 
101 Special Considerations in the Design of 
the Waste-Disposal Plant for the Shippingport 
Reactor, J. R. LaPointe, J. V Longcour, 
W.R Kennedy, and W. 7. Lindsay, Jr. 
102 Radioactive-Liquid Waste Disposal From 
the Dresden Nuclear Power Station, by C. F. Falk 
141 Treatment of Liquid Radioactive Wastes 
European Practice, by C. P. Straub 


Session 17 
Reactor Plant Instrumentation 


6 Measurement of Primary Water Flow, by 
D. E. Collins 

5 Instrumentation Experience With 2000 Psi 
600 F Slurry Test Loops for PAR Homogeneous 
Reactor Project, by E. A. Goldsmith and W. W 
Wentzel 

36 An Electronic Feedwater-Control System 
for the Experimental Boiling Water Reactor, by 
R. H. Morse and R. N. Brey, Jr 

34 A New Method for the Measurement of 
Gases in High-Pressure Water Reactor Plants, 
by F.C. Steiner 

103 Control Systems for Boiling Water Power 
Reactors, by R. N. Brey, Jr 

163 Steam- Generator Instrumentation for a 
Nuclear Power Plant With sanieg Computer 
Verification of Dynamic Action, by E. E. Lynch 
and D. P. Waite 


Session 18 
Fuel, Control, Moderator, and Coolant Materials 
—Part 3 


16 Cement Control Rod Fabrication by 

Powder Rolling, by Samuel Storchheim 

2 ~ Blending vs. Re-Enrichment for Slightly 

Enriched Uranium, by Donald Kallman and J. E 

Brennan 

40 Effects of Uranium Ore Refinery Wastes 

on Receiving Waters, by E. C. Tstvoglou, A 

Bartsch, D. E. Rushing, and D. A. Holdaday 

43 LMFR Breeder-Blanket Preparation by 

Fusion Electrolysis, by M. E. Sibert, A 

Cunningham, and M. A. Steinberg 

62 Melting and Fabrication of a Silver-Base 

a: for Control Use in Nuclear Reactors, by 
J. Haffeman, W. B. Haynes, and R. W 

Tombanct 

65 Preparation and Properties of Uranium- 

Dioxide Powder, by C. D. Harrington and A. E 

Ruehle 

104 Dispersed Boron Control Rods, by S. / 

Paprocki and G. Cunningham 


Session 19 
Reactor Location and Safety 


15 Physical Factors in the Gainesville, Fla., 
Area Affecting Site Location of a One- Megawatt 
Nuclear Research Reactor, by S. O. Reichert 

46 Analysis of the Plutonium Recycle Pro- 
gram Reactor Hazards, by NV. G. Wittenbrock 

105 The Scope and Philosophy of Nuclear 
Power-Plant Testing, by E. E. Lindahl 

106 Health Physics for an Urban Nuclear 
Facility, by J. W. Baum 

148 Design of Nuclear Laboratories, by D. / 
Weinberg 


Session 20 
Thermal and Mechanical Design, Part | 


107 Core Therma! Design of Army Package 
Power Reactor-LA, by J. O. Brondel 

108 An Electrolytic Analog for Reactor Heat- 
Transfer Problems, by Paul Anthony and G 
Friedensohn 

145 Heat-Transfer Characteristics of Poly- 
phenyl Reactor Coolants, by M. Silberberg and 
D. A. Huber 

27 Free-Convection Heat Transfer to Water 
and Mercury in an Enclosed Cylindrical Tube, by 
J. P. Hartnett, W. E. Welsh, Jr., and F 1 

Larsen 

144 The Effect of a Volume-Heat Source on 
Free-Convection Heat Transfer, by /. E. Randall 
and Alexander Sesonske 


Session 21 
Reactor Control Instrumentation, Part 1 


42 Consideration in the Design of the 
Nuclear-Safety Instrumentation System for the 
Enrico Fermi Atomic Power Plant, by V. S 
Underkoffler and R. G. Olson 

32 Instrumentation for a _ Boiling 
Reactor, by Lester Kornblith, Jr 

53 Nuclear Power-Plant Transfer Functions, 
by H. B. Smets and E. P. Gyftopoulos 

50 Modular Concepts in Reactor-Control 
Instrumentation, by J. L D. F. Ryen, 
and J. H. Magee 

152 French System-Contro! Instrumentation, 
by J. Weill 


Water 


Cockrell, 
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Session 22 
Progress in Commercial Power Reactor 
Development 
69 Design of the Power Plant for the First 
Nuclear Merchant Ship, by R. L. Whitelaw 
127 Developments in Commercial 
Power Plants, by G. H. Farbman 
131 The Consolidated Edison Nuclear Elec- 
tric Generating Station, by 0. G. Hanson and 
F. R. Ward 


Atomic 


Session 23 
Reactor Plant Materials, Part | 


24 Corrosion Screening of Com 
terials for NaK Heat-Exchange Systems, by 
Ss a4 Basham, J. H. Stang, and E. M. Simons 
Dynamic Corrosion Tests of Materials in 
inadiated Organics, by H. Kline 
110 Hydrogen Pickups in Zircaloy-2 Duri 
Corrosion in High- ampeeneare ater anc 
ee by S. Kass, K . Goldman, and D. 
omas 


ment Ma- 


Session 24 
Thermal and Mechanical Design, Part 2 
146 Boiling Pressure Drop in Thin Rectan- 
gular Channels, by NV. C. Sher and S. J. Green 
147 Two-Phase Steam- Water Pressure 
oe. by H. S. Isbin, R. H. Moen, R. O. Wickey, 
) Mosher, and H.C. Larson 


Session 25 
Reactor Control Instrumentation, Part 2 
3 Nuclear Reactor Fission-Product Monitors, 
by J. Kohl 
lll Controls for Aircraft Nuclear Reactors, 
by G. E. Gorker 


Session 26 
Reactor Plant Materials, Part 2 
37 Radiation-Damage Studies of Seven Non- 


fissionable Metals, by C. A. Bruch and W. E. 
Me Hugh 


Session 27 
Nuclear Education and Training 
164 Relationships Between the Universities 
and Industry in Nuclear Engineering, by Glenn 
Murphy 
165 
ment, by W. K 
166 


Relation | a pe Industry and Govern- 
Davis 

Nuclear-Training Programs for Industry 
Personnel, by S. J. Harris 


Session 28 
Development, Fabrication, 
Testing, Part 1 
38 The Fabrication of Stainless-Steel-UO, 
Fuel Plates, by W . Weinberger and H. S. 
Kalish 


Fuel-Element and 
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Session 29 
Reactor Safety and Start Up Instrumentation 


41 Variation of the Trip Point in the ORNL- 

Type Safety System, by /. L. Cockrell and C. W 
icker 

35 Transistor Count-Rate Systems, by L. E 

Weisner 

154 Radiation Damage to BF; Proportional 

Counters, by R. C. Wils 

156 A Counting Channe! Pulse Transmission 

Circuit, by J. Parnell 


Session 30 
Psssson Systems Analysis, Part 1 


58 pplication of Root-Locus Analysis to 
Noclean eactor Systems, by E. H. Lemon 

59 The Use of Signal-Flow Graphs in Kinetic 
Analysis of Nuclear Reactors, by A. B. Van 
Rennes 

54 A Digital Pro; 
for Nuclear Power-P 
and J. Arker 

112 Variable Transport-Lag Simulation, by 
E. G. Holzmann 

138 Control of the PRPR—-A Gas-Balance 
Method With Supplementary Mechanical Shims, 
by J. F. Fletcher 

153 Some New Techniques in Nuclear Power- 
Plant Simulation, by J. Weill 


Session 31 
Fuel-Element Development, Fabrication, and 
Testing, Part 2 


13 Diffusion-Zone Growth of Zircaloy-Clad 
w- Nb Fuel Elements, by R. M. Stackhouse, J. E 
McCauley, and H. W. Young 
114 Gas-Pressure Bonding of Fuel Assem- 
blies, a’ Stan Paprocki 
115 ay Rolling Fuel Element and Cover 
Plates, by D. Johnson, R. J. Gridley, and R. L. 
Clark 
116 Fuel-Irradiation Test Facilities, by R. J. 
Schlitz and D. R. Patterson 
129 Model Studies of the Flow Character- 
istics of the Fuel Elements for the Enrico Fermi 
Reactor, by W. N. McDaniel, O. E. Homeister, 
and R. A. Yagle 
140 A Study of the Feasibility of a Tracer 
System for Locating a Fuel-Element Failure in a 
Pressurized Water Reactor, by Meyer Pobereskin, 
D. N. Sunderman, Aaron Eldridge, G. D. Calkins, 
and Walston Chubb 


Session 32 
Research and Test Reactors and Critical 
Assemblies 


m to Evaluate Transients 
nt Design, by F. J. Scheib 


29 Nuclear-Safety Considerations in the 

Handling and Storage of Reactor Fuels, by 

Norman Ketslach 

57 Design and Description of an Enriched 

Uranium Neutron-Flux Converter, by R. Anliot, 
Uyetani, R. D. Shelton, and A Rana 


This 100-ton pressure vessel for the pro- 
totype nuclear — plant (AIW) 
of the nation’s first atomic- powered sur- 
face ship is shown prior to shipment 
to the Naval Reactors Facility at Arco, 
Idaho, from the Foster Wheeler plant, 
Mountaintop, Pa. The vessel was built 
for use by the Bettis atomic power divi- 
sion of Westinghouse Electric Corpora- 
tion which has a prime contract with the 
Atomic Energy Commission to design 
and develop the nuclear propulsion 
plant forthe ship. The vessel flange has 
a 137-in. OD. The shell is 105 in. in 
diam while the reactor vessel is more 
than 19 ft long. 


Problems in the Mechanical Design of 


117 
R. Wilson 


SPERT Experimenta! Reactors, by 7 
and W. M. Hawkins 
118 High-Power 
Pool Reactor, by /. Jacobson, 
R. O. Niemi 


Intermediate Enrichment 
S. Prince, and 


Session 33 
Reactor Systems Analysis, Part 2 


52 Paralle! Operation of Reactor Plants, by 
A. C. Sanderson and R. M. Strong 

128 Model Studies of Coolant Flow in the 
PWR Reactor, by F. A. Grochowski, H. R. Hazard 
J. Sherman, and S. J. Flanigan 

137 Coolant Temperature Rise in a Pressur- 
ized Water Reactor During a Loss of Flow 
Incident, by J. Weisman, S. Bartnoff and G. G 
Tirellis 

150 Power-Driven Rod Insertion for Reactor 
Protection, by J. E. Stell, E. E. Schiring 


Session 34 
Chemical Reprocessing, Part 1} 


21 Pilot-Plant Fluorination of Uranium-Fuel 
Elements by Bromine Trifluoride, by G. Strick 
land, F.L ) Loe and R. Johnson 

26 Auxiliary Equi t for Radiochemical 
Processing, by W. E. Unger 

39 Mechanica! Disassembly of Spent Power- 
Reactor Fuels, by W. W. Barton and J. J. Brooks 
28 Flow Generation, Measurement, and Con- 
trol, by J. Dunn and H. M. Jones 

160 An On-Stream Monitor for Alpha Activ- 
ity, by N. T. Hildreth 

161 The Advantages of Continuous Analyzers 
in a Pilot Plant, by C. L. Pleasance 


Session 35 
Water Contamination and Treatment 


10 Studies of Radioactivity in the Chicago 
Water Supply, by J. C. Vaughn, R. W. Schmidt 
Alfred Tenny, and Arthur Shor 
il The Adsorption of Radioactive Substances 
on Waterborne and Consolidated Materials, by 
B. Barker 
47 Cross Connections: Their Prevention 
and Control in the Y-12 Plant of Union Carbide 
Nuclear Company at Oak Ridge, Tenn., by G. / 
Angele 
64 A Field Test of the Movement of Radio- 
active Cations Through an Underground Forma- 
tion, by B. B. Ewing 
72 Radionuclides in Reactor Cooling Water - 
Identification, Source, and Control, by D. W 
Moeller, G. W. Leddicotte, and S. A Reynolds 
142 Laboratory Chemical-Coagulation Stud- 
ies on the Removal! of Fallout Radioactivity in 
Waters, by L. R. Setter and H. H. Russell 
143 The Use of the Gamma Spectrometer for 
the Identification of Radionuclides in Water, by 
G. R. Hagee, A. S. Goldin, and C. P. Straub 
155 The Sensitivity of Counters for Measur- 
ing the Beta Activity of Water, by G. R. Hagee, 
A. S. Goldin, and L. R. Setter 
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Session 36 
Reactor Shielding and Containment 


9 Thermal Considerations in the Design of 
Concrete Structures for Shielding Atomic Power 
Plants, by H. S. Davis 

61 Civil-Engineering Aspects of the Dresden 
Nuclear Power Station, by E. Love, ¢ S 
Darrow, and B. H. Randolph 


330 Reactor-Shield Calculations, by W. E 
tdwards 


é 


120 Shielding for Aircraft Nuclear Reactors, 
1 


by / Aschenbrenner 








73 Design of ERB-II Primary Tank Support 
Structure, by R. W. Seidensticker and S. H 
Fistedis 

121 Containment-Vessel Design Basis for the 
Dresden Nuclear Power Station, by G. Sege 


Session 37 

Chemical Processing, Part 2 
8 The Nitrate 
Plutonium, by J. A 
W. G. Mathers 
7 The Homogeneous Reactor Test Chemical 
Processing Plant, by W. D. Burch 
22 General Economics of Chemical Re- 


Complexes of Tetravalent 
Brothers, R. G. Hart, and 


ASME to Participate in 1958 American 


Economic comparisons of the use of 
various fuels in the near future will be 
considered at one of the more than 30 
sessions comprising the program of the 
twentieth anniversary meeting of the 
American Power Conference to be held 
at the Hotel 
March 26-28 

Discussions at the 
deal with the economics of transporting 
energy, fucl availability and future power 
demand, the outlook for high-energy 
fuels, and the energy aspects of under- 


Sherman, Chicago, IIl., 


fuels session will 


ground gasification processes. 

In addition, four sessions will be de 
voted to various aspects of nuclear en- 
ergy power applications 

The American Power Conference is 


sponsored by Illinois Institute of Tech- 
nology, in co-operation with 14 other 


colleges and universities and nine pro- 
fessional societies, including The Amer 
ican Society of Mechanical Engineers 
Other subjects to be covered at one or 
more sessions will include: high-voltage 
transmission, which will be discussed by a 
group of foreign scientists; operation of a 
commercial supercritical-pressure steam- 
electric generating station; generation, 
transmission, and utilization of electrical 
energy; use of pumped storage for hydro- 
electric stations; steam and gas turbines; 
industrial power plants; steam genera- 
tors; and heating and air-conditioning. 
Sessions of most interest to mechanical 
engineers have been selected from the 
tentative program, and are as follows 


» WEDNESDAY, MARCH 26 


Registration 
Opening Meeting 


This “test loop” will circulate a water 
suspension of thorium oxide, one of the 
important constituents of the fuel of an 
advanced type of nuclear reactor. The 
loop operates at the same pressure and 
temperature planned for the 150,000-kw 
atomic-electric generating station now 
being developed by Westinghouse Elec- 
tric Corporation and Pennsylvania Power 
and Light Company, of Allentown, Pa. 


Public Affairs -A New Dimension for Manage- 
ment, by /. R. Barnett, The Richardson Founda 
tion, Inc., New York j 

The Road Ahead, by C. L. Wilson, dean, Univer 
sity of Missouri School of Mines and Metallurgy, 
Rolla, Mo 


Joint APC-ASME Luncheon 12:15 p.m. 


Landis, ASME President 
Berg 


Chairman: J. N 
Co-Chairman EE. P 
Section, ASME 

Speaker: J. W. McAfee, 
tric Company of Missouri, St 


chairman, Chicago 


president, Union Elec 
Louis, Mo 


Steam Turbines (Sponsored by 

Power Division of ASME) 2:00 p.m. 
Chairman W. E. Hopkins, chairman, Power 
Division, ASME; and Stone and Webster 
Engineering Corp., Boston, Mass 
Co-Chairman: R. ( Porter, 
Michigan, Ann Arbor, Mich 
Steam Turbines for Nuclear Power Plants, by 
J. A. Carison, Westinghouse Elec. Corp., Phila 
delphia, Pa 

High-Temperature Steam-Turbine Design Im- 
provements From Operating Experience, by E. P 
Hansen, A. C. Holmes, and J. J. Fleischmann, 
Allis-Chalmers Mfg. Co., Milwaukee, Wis 
Turbine Generators for the '60’s, by CC. E 
Kilbourne and W. Elston, Gen. Elec. Co., 
Schenectady, N. Y 


University of 


Water Technology 2:00 p.m. 


Panel: Deaeration 


Chairman S. F. Whirl, Duquesne Light Co., 
Pittsburgh, Pa 
Co-Chairman 7 
Conditioning Section, 
Milwaukee, Wis 
Deaerators--Manufacturers’ Viewpoint. R. M 
Lemen, The Permutit Co., New York, N. Y 
Condenser MHotwells—-Manufacturers’ View- 
point. R. A. Wilson, Allis-Chalmers Mfg. Co., 
Milwaukee, Wis 

Deaeration—-Boiler Manufacturers’ Viewpoint. 
H. A. Grabowski, Combustion Engineering Co., 
New York, N. Y 


Deaerators 


J. Hodan, Manager, Water- 
Allis-Chalmers Mfg. Co., 


Operator’s Viewpoint. J. R. Bryan, 
Union Electric Co., St. Louis, Mo 

Condenser MHotwells--Operator’s Viewpoint. 
A. M. Guy, Southern Indiana Gas and Elec. Co., 
Evansville, Ind 

Deaeration —Design Engineer’s Viewpoint. 
W. R. Steur, Sargent & Lundy, Engineers, Chi 
cago, Ill 


Heating, Ventilation, and 
Air Conditioning 2:00 p.m. 


(Sponsored by the Heating and Air-Conditioning 
Division, Chicago Section, ASME) 


processing Using Solvent Extraction Processing 
by F. L. Culler, Jr 

25 Effect of Geometrical Shape on the Con- 
tinuous Dissolution of Aluminum in Mercury 
Catalyzed Nitric Acid, by A. F. Boeglin and J. A 
Buckham 

66 Reprocessing Costs for Fuei From a Single- 
Region Aqueous Homogeneous Reactor, by 
A.C. Jealous and R. J. Klotzbach 


122 Thorex Short-Cooled Processing, by 
A. B. Meservey 


139 Reprocessing Uranium-Zirconium Alloy 
Reactor-Fuel Elements, by C. B. Leak, R. B 
Lemon, and F. K. Wrigley 


Power Conference 


Chairman: E. P. Berg 
tion, ASME 
Co-Chairman H. J. Holloman, Ragnar Benson 
Inc., Engineers and Builders, Chicago, I 
Ventilation of Research Nuclear Reactors, by 
John Dolio, Shaw, Metz and Dolio, Architects 
and Engineers, Chicago, Ill 

The Multistage Heat Pump and Its Applications, 
by R. G. Werden, York Corp., Chicago, Ill 
Central-Station Ventilation, by R. W. Patterson, 
Sargent and Lundy, Engineers, Chicago, Ill 
Off-Peak Electric Panel Heating Using the Heat- 
Storage Principle, by R. C. Geyer, Commonwealth 
Edison Co., Chicago, Ill 


chairman, chicago Sec 


Evening Forum 7:30 p.m. 

A progress report on nuclear developments in 
the electric-power industry will be held in the 
Grand Ballroom. Executives of a number of 
electric-utility companies will describe the current 
status of the various nuclear reactor projects in 
which their companies are participating, and dis- 
cuss their plans for future research and develop- 
ment 


> THURSDAY, MARCH 27 


9:00 a.m. 


School of 
University, 


Central Stations—1 
Co-Chairman: H. L. 
Mechanical Engineering, 
Lafayette, Ind 

Operating Experience With the First Commercial 
Supercritical-Pressure Steam-Electric Generat- 
ing Unit at the Philo Plant, by 7. 7. Frankenberg, 
A. G. Lloyd, and E. B. Morris, American Gas and 
Elec. Service Corp., New York, N. Y 

Operating Experience With the First Commercial 
Universal-Pressure Steam Generator at Philo, by 
J. D. Andrews, Jr., P. H. Koch, and E. A. Pirsh, 
The Babcock & Wilcox Co., New York, N. Y. 
Operating Experience With the First Commercial 
Supercritical-Pressure Steam Turbine Built for 
the Philo Plant, by R. Sheppard, Gen. Elec. Co., 
Schenectady, N. Y 


Solberg, head, 
Purdue 


Fuels (Sponsored by the 
Fuels Division of ASME) 
Chairman: Vaughn Mansfeld, 
Peabody Coal Co., St. Louis, Mo. 
Energy Aspects of Underground Gasification 
Processes, by C. D. Pears, Southern Research 
Institute, Birmingham, Ala.; John Capp, U.S 
Bureau of Mines, Gorgas, Ala.; and M. H. Fies, 
Alabama Power Co., Birmingham, Ala 

Economic Trends Affecting Transportation of 
Energy, by S Smith, Ebasco Services, Inc., 
New York, N 

Fuel Availability and Future Power Demand, by 
H. W. Nelson, Battelle Memorial Inst., Columbus, 
Ohio 

Future Outlook for High Energy Liquid Fuels, by 


9:00 a.m. 


chief engineer, 





C. C. Miesse and Paul Lieberman, Armour Res 


Foundation, Chicago, II 


Hydroelectric Power—1 9:00 a.m. 
Symposium: Pumped Storage 
Pumped Storage Economics, by G. 
Charles T. Main, Inc., Boston, Mass 
Smeg = for Pumped Storage, by E 
Gen Util. Corp., Reading, Pa 
poner rt of Pumped Storage Hydro to Mid- 
western Terrain, by G Vencill, Union Elec 
Co., St. Louis, Mo 
Operating Experiences With Large Pumps at 
Grand Coulee Dam, by G. R. Barker, Columbia 
Basin Project, U. S. Bu. Reclamation, Coulee 
Dam, Wash 


R. Rich, 


S. Loane, 


Central Stations—2 2:00 p.m. 
Chairman: Johan A. Carlson, supervisory engi- 
neer, Large Turbine Engineering Department 
Westinghouse Elec. Corp., Philadelphia. Pa 
Co-Chairman: G. F. Markiey, chairman, Power 
Section, Chicago Section ASME; The Babcock & 
Wilcox Co., Chicago, I) 

How to Reduce the Hazard of Inoperative Check 
Valves, by L. H. Carr, Edward Valves Inc., East 
Chicago, Ind 

The Turbofurnace for Multifuel Firing, by C. F. 
Hawley, Riley Stoker Corp., Worcester, Macs 
From Boiler Boil-Out to Operating Date, by /. A- 
Donald, N. A. Miller, and C. D. Blanke, Sargent & 
Lundy, Chicago, Ill 

Vulnerability of a Centra! Station Power Plant to 
Attack by a Nuclear Weapon, by D. B. Singer 
Armour Res. Foundation, Chicago, Ill 


Water Technology—2 
—ton Exchange 
Chairman: J.F 
Dearborn Chem. Co 
Co-Chairman: L. F 
Exchange Division, 
Chicago, Ill 
High-Temperature (475 F) 
Data, by C Paulson 
Corp., Pittsburgh, Pa; and C Johnson, 
Nat'l. Aluminate Corp., Chicago, Ill 

Effect of Dissolved Oxygen on Some Performance 
Characteristics of Weak and Strong Base Anion 
Exchangers, by /. B. Abrams, B Dickinsen 
and M. R. Roberts, Chem. Process Co., Redwood 
City, Calif. 

Comparison of Mixed-Bed and Four-Bed De- 
mineralizers, by F. B. Wink, Niagara Mohawk 


2:00 p.m. 

Wilkes, director, Res. and Dev., 
Chicago, Ill 
Wirth, Jr., 

Nat'l. Aluminate 


manager, Ion 
Corp 


Cation Exchanger 
Westinghouse Elec 


Buffalo, N. Y.; ane Durando 


Power Corp 
New York, N. 


Miller, Permutit Co., 
Demineralizer Treating Hot ns Zeolite 
Effluent, by A. K. Sukumar, Ford Motor Co., 
Dearborn, Mich.; and S. B. Applebaum, Coch 
rane Corp., Philadelphia, Pa 


2:00 p.m. 
Roach 


Hydroelectric Power—2 
Hells Canyon in Retrospect, by 7. E 
Idaho Power Co., Boise, Idaho 
Bagnosring Plan and Design for Effective Water 
tion at Brownlee, Oxbow, and Hells Can- 
yon, by R. E. Gale Idaho Power Co., Boise, Idaho 
Construction Progress at Brownlee and Oxbow. 


All-Engineers Dinner 6:45 p.m. 


> FRIDAY, MARCH 28 


Gas Turbines 9:00 a.m, 
A Gas Turbine in the Industrial Steam-Power 
Cycle, by J. E. Parker, Union Carbide Chem. Co., 
Texas City, Texas 

How to Integrate Gas Turbines With Other 
Generation in an Economica! Utility-Generating 
System, by f D. Marsh, Gen. Elec. Co., Sche- 
nectady, N 

Gas Swtinns as an Economic Generating 
Source, by W. H. Ferguson, Westinghouse Elec 
Corp., East Pittsburgh, Pa; and R. E. Strong, 
Westinghouse Elec. Corp., South Philadelphia, 
Pa 


Water Technology—3 

—Nuclear Power 9:00 a.m. 
Chairman: M. D. Baker, chairman, ASME 
Joint Research Committee on Boiler Feedwater 
Studies; chief chemist, West Penn Power Co., 
Springdale, Pa 
Co-Chairman 
sulting Service, Nat'l 
Il 

Effect of Local Boiling on Corrosion and Deposi- 
tion on Reactor Heat-Transfer Surfaces, by 
R. T. Esper and W. E. Hopkins, Jr., Westing 
house Elec. Corp., Pittsburgh, Pa; and ( 
Jacklin and J. H. Phillips, Nat'l. Aluminate 
Corp., Chicago, Ill 

High-Flow Rate Demineralization for Boiling 
Water Reactors, by H ’. Fraser, Infileo, Inc., 
Tucson, Ariz.; A. B. Sisson, Commonwealth 
Edison Co., Chicago, Ill.; and R. C. Reid, Gen 
Elec. Co., San Jose, Calif 


Selden Adkins, 
Aluminate Corp., 


manager, Con- 
Chicago, 


Nuclear Energy—1 10:30 a.m. 
Co-Chairman: F. W. McCloska, partner, Sargent 
& Lundy, Engineers, Chicago, Ill 

Nuclear-Fuel Cycle, by F. L. Malay and D. A 
Campbell, Westinghouse Elec. Corp., East Pitts 
burgh, Pa 

Problems of Reactor Containment, by F. B 
Porsell, Armour Res. Foundation, Chicago, Il 
Nuclear Energy—2 2:00 p.m. 
Chairman: R. D. Maxson, senior vice-president, 
Commonwealth Edison Co., Chicago, Ill 
Co-Chairman Darwin Krucof, 
actor and nuclear systems, physics 
Armour Res. Foundation, Chicago, Ill 
Present Status of the Sodium-Graphite and 
Organic-Moderated Reactor Concepts for Power 
Generation, by Sidney Siegel, North American 
Aviation, Inc., Canoga Park, Calif 

A Comparison of Three Nuclear Power-Plant 
Concepts for Power Generation in the United 
States, by K. P. Cohen and E. L. Zabroski, Gen 
Elec. Co., San Jose, Calif 

Nuclear Power—-Where Are We Headed in 
Costs?, by L. F.C. Reichle, Ebasco Services, Inc., 
New York, N. ¥ 


supervisor, re 
research, 


plant 


industrial Plants 
Chairman: M. B. Golber, head power 
engineer, Armour & Co., Chicago, Ill 


Design of Small Industrial Power Plants to 
Secure Maximum Net Earnings, by 4 
Cummins, Cummins & Barnard, Inc 
Ann Arbor, Mich 


New Ideas for Industrial Boiler Plant Coal 
Handling, by A. J. Stock, Stock Equipment Co 
Cleveland, Ohio 


Short-Cut Methods of Quickly Evaluating Alter- 
nate Steam and Power Supplies for Industrial 
Plants, by W. B. Wilson and D Jacobs 
Gen. Elec. Co., Schenectady, N. Y 


Water Technology—4 

—Analytical and Control 2:00 p.m. 
Chairman R. F. Andres, chairman, Power 
Stations, Chemistry Subcommittee, Edison Elec 
Inst., and chief chemical engineer, Dayton Power 
and Light Co., Dayton, Ohio 

Co-Chairman: W. R 
Commonwealth Edison Co., 
Continuous Recording Sodium Flame Photometer 
for Extremely Pure Waters or Steam, by William 
Nacousky and W. A Crandall, Consolidated 
Edison Co., New York, N 


Engineers 


Homan, chief chemist 
Chicago, Ill 


$36 Million Technical Information Center Proposed 


scientists engaged in a free discussion 
Robert J. Kyle of Georgia Institute of 


Western Reserve University’s confer- 
ence on February 4 for the creation of a 
national center for the co-ordination of 
scientific and technical information ended 
on a positive note. A recommendation 
for a ‘“‘crash’’ study program of the 
technical and other problems involved 
in the establishment of such a center was 
formally adopted by 150 U. S. scientists. 

The Council on Documentation Re- 
search, on which ASME has representa- 
tion, acting on the recommendation of 
the WRU conference, will ask the Na- 
tional Academy of Sciences to sponsor the 
study so that the recommendations will 
have the national recognition necessary 
to win the approval and support of in- 
dustry, government, academic institu- 
tions, and the foundations. A report of 
the Cleveland meeting will be sent to 
Washington with the request. 

Charles I. Campbell, associate for in- 
formation services at the Rockefeller 
Institute for Medical Research, brought 
the resolution to the floor. 
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Scientists at the conference were in 
general agreement as to the need for ur- 
gent action. Dr. C. D. Gull, of the Na- 
tional Academy of Sciences, who was in 
attendance at the meeting explained the 
function of the Academy and observed 
that the overtures of the Council on Docu- 
mentation Research would be favorably 
received. Ben H. Weil of Esso Research 
and Engineering Company in Linden, 
N. J., said “‘a ‘crash’ program is needed 
in order to complete the study and decide 
on the best program for the solution of 
the information dilemma.’ 

Officials of Western Reserve Univer- 
sity’s School of Library Science and Cen- 
ter for Documentation and Communica- 
tion Research estimated, before the con- 
ference, the National Information Center 
would cost $36 million over a ten-year 
period. 

Prior to the adoption of the formal 
recommendation that the National Acad- 
emy of Sciences be presented a summary 
of the WRU conference, the assembled 


Technology recommended a “‘powerful 
survey on the needs of the future.’’ He 
suggested that a ‘‘modest committee be 
appointed to persuade the National Science 
Foundation to call a meeting’’ of a com 
mittee to study the problems put forth at 
the WRU conference. Such a committec 
would not have “‘an ax to grind.”’ 

W. T. Knox, Esso Research and En 
gineering, said: “Our problem at this 
point is having available the current ab 
stracting and indexing services on a cur 
rent basis. They must be up to date.” 

The possibility that a national Center 
might be profitable financially was sug 
gested by Charles Bernier of Chemical 
Abstracts. He thought that a National 
Center would be called on to answer more 
questions than are now estimated. To 
meet the challenge, Mr. Bernier recom 
mended that we ‘‘do it the American way, 
organize a corporation. There ought to 
be room for a profit.” 
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ASME to Make Available 
Translation of Russian Scientific Literature 


Tue American Society of Mechanical 
Engineers has announced that it 
undertaken a project for translation of 

Prikladnaya Matematika i Mekhan 
ika’’ (PMM), the Russian Journal of 
Applied Mathematics and Mechanics, 
under a $35,000 grant from the National 
The ASME Ap- 
plied Mechanics Division selected this 
bimonthly Meeting 
June 13, 1957, as the most valuable of the 
Russian publications in the field of me- 
chanical The Board 
Technology approved the suggestion and 
arranged to secure the grant trom NSF 
Reportedly, publication will begin about 
April, 195% 

The announcement noted that the 
Society had undertaken the task of trans 
lation ‘‘in an attempt to correct the pres- 
ent situation in which the Russians are 
familiar with most, if 
not all, of our technical publications, 


has 


Science Foundation 


journal at its on 


enginecring on 


the conrent of 
while only a few of theirs are translated 
for use by the English-speaking world."’ 
Arrangements have been made with 
Russian Scientists to secure proof sheets 
of the Russian journal in advance of final 
printing, to permit speedier translation 
The magazine the latest 
theoretical and practical advances made 
by Russian scientists in mathematics, 
fluid dynamics, and solid-state physics 
Copies will be sold, on a subscription 
basis, to any interested persons or groups 
at an annual rate of $35 for the six issues. 
ASME members are entitled to a 20 per 
cent discount. Subscriptions may be 
ordered from the Order Department, The 
American Society of Mechanical En- 
gineers, 29 West 39th Street, New York 
18, N. Y 
This is by no means the first Russian 
periodical to be made available in Eng- 
lish. Consultants Bureau, 227 West 17th 
Street, New York 11, N. Y., has offered 
a limited selection as long ago as seven 
years and now publishes more than 20 
periodicals, mainly in the field of chemis- 
try and physics. Other titles include 
biology and medicine, atomic energy, 
colloids, crystallography, automation, 
ceramics, and metallurgy. For further 
details consult their Catalog No. 3. 
Pergamon Institute, Pergamon Press, 
Inc., 122 East 55th Street, New York 22, 
N. Y., distributor, publishes more than 
16 translated periodicals in the radio, 
electrical, geophysics, atomic energy, 
and other highly specialized fields of 
science and engineering. Pergamon In- 
stitute has contracted with the Society 
for distribution of PMM. 


contains 


MECHANICAL ENGINEERING 


Subscriptions to these periodicals range 
from $20 to $200 a year, depending on 
the number of pages. Both afore-men- 
tioned publishers also offer translated 
pamphlets at modest prices as well as 
translation service 

Applied Mechanics Reviews, published by 
ASME for the past ten years, has kept a 
close watch on Russian technical pub- 
lications as the following list indicates: 


Soviet Publications Reviewed in 
Applied Mechanics Reviews 
Akademiya Nauk SSSR, 
Dokladi 
Akademiya Nauk Armyanskoi SSR Iz- 
vestiya, Fiziko-Matematiki, Estest- 
vennye Tekhnicheskie Nauki 
Akademiya Nauk Ukrains’koi Radyans’- 
koi Socialistichnoi Respubliki, Kiev, 
Dopovidi 
Akademia Nauk Ukrainskoi SSR Institut 
Matematiki, Ukrainskii Matemati- 
cheskii Zhurnal, Kiev 
Akademiia Nauk SSSR, Trudi Instituta 
Mashinovedemiia, Seminara po Teo- 
rii Mashin i Mekhanizmov 
Akusticheski Zhurnal, Moscow 
Avtomatika i Telemekhanika 
Dokladi Akademii Nauk SSSR, Novaya 
Seriya 
Gidrotekhnicheskoe Stroitel'stvo 
Gidrotekhnika i Melioratsiia, Moscow 
Inzhenernii Sbornik Akademii Nauk 
SSSR 
Izvestiya Akademii Nauk Kazakhstoi 
SSR, Matematricheskh i Mekhanika 
Izvestiya Akademii Nauk SSSR, Ordel- 
enie Tekhnicheskikh Nauk 
Izvestiya Akademii Nauk 
Fizicheskaya 
Izvestiya Akademii Nauk 
Geofizicheskaya 
Izvestiya Akademii Nauk 
Geograficheskaya 
Izvestiya Akademii Nauk 
Matematicheskh 
Izvestiya Kazanskogo Filiala Akademii 
Nauk SSSR, Seriya Fiziko-Matemati- 
cheskh i teknicheskh Nauk 
Journal of Applied Chemistry USSR 
(Consultants’ Bureau Translation) 
Prikladnaya Matematika i Mekhanika 
Progress of Mathematical Sciences, Mos- 
cow 
Progress in Physical Sciences, Moscow 
Referativnii Zhurnal Matematika, Mos- 
cow 
Referativnii Zhurnal Mekhanika, Mos- 
cow 
Soobshcheniya Akademii Nauk Gruzin- 
skoi SSR 
Soviet Journal of Atomic Energy (Con- 


Armyanskoi 


Seriya 
Seriya 
Seriya 


Seriya 


sultants’ Bureau Translation) 

Soviet Physics (JETP 

Stanki i Instrument 

Tekhnika Vozdushnogo Flota 

Teplo energetika, Moscow 

Trudi Energeticheskogo Instituta Aka- 
demii Nauk Azerbeidahan SSR 

Trudi Fiziologichesko i Institut Aka- 
demiya Nauk SSSR, Komissiya po 
Fiziologicheskoi Akustike 

Trudi Moskovskogo, Matematicheskogo 
Obschchestvo, Moscow 

Trudi Seminara po Teorii Maschin 1 
Mekhanizmov 

Uchenye Zapiski Karelo-Finskogo Uni- 
versiteta 

Uchenye Zapiski Moskovskogo Gosu- 
darstvennogo Universiteta 

Uspekhi Fizicheskikh Nauk 

Uspekhi Matematicheskikh 
Novaya Seriya 

Vestnik Mashinostroentya, 
(USSR Ministerstvo tiazheloi Pro- 
myshlennosti) 

Vestnik Moskovskogo  Universiteta, 
Seriya Fiziko-Matematichikh i Es- 
testvennikh Nauk 

Zbirnik Prac Institutu Matematiki Aka- 
demiya Nauk Ukrainskoi RSR 

Zhurnal eksperimental noi i teoretiches- 
koi Fiziki 

Zhurnal tekhnicheskoi fiziki 


Nauk, 


Moscow 


Library of Congress 


While it may seem that Sputnik trig- 
gered a spurt of Russian technical litera- 
ture in the United States, that is not 


quite the case. The Library of Congress 
has for the past several years issued 
monthly catalogs of literature accessions 
from the Russian and East European 
areas. The Monthly List of Russian Ac- 
cessions ($12 a year) and The East Euro- 
pean Accessions List ($10 a year) are sold 
by the Superintendent of Documents, 
U. S. Government Printing Office, Wash- 
ington 25, D. C. 

These lists contain titles of publica- 
tions received by the Library of Con- 
gress and group of co-operating libraries. 
The title of each monograph and peri- 
odical is given in the original language 
and in English translation. The tables 
of contents of important periodicals are 
given in English translation. There is 
also included in each list a subject guide 
to the monographs and the periodical 
articles. 

Annual author indexes to the Russian 
Monographs and annual lists of Russian 
and East European periodicals are availa- 
ble. The monographs are available from 
the Library of Congress and the co- 
operating libraries by interlibrary loan 
under the regular interlibrary loan regu- 
lations. 
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SEEN AT THE AAS MEETING 


People and events at the American Astronautical So- 
ciety’s fourth annual meeting: 1 H. E. Weimiller, of 
Republic Aviation, and chairman of the New York 
Section of the society, who was host at the Honors Night 
banquet at Midston House. 2 A. N. Stanton, of Varo 
Manufacturing Company, who accepted a Fellow Award 
on behalf of Wernher von Braun in Dr. von Braun’s ab- 
sence. 3 Dr. Dael Wolfle, of the American Associa- 
tion for the Advancement of Science, with Ross Fleisig, 
of Sperry Gyroscope Company, president of the AAS. 

Dr. Wolfle announced the affiliation of the AAS to = 
AAAS. 4 Scene during the presentation of a pa 

at one of the technical sessions. 5 The cnstemslan 
desk in the lobby of the Engineering Societies Building, 
29 West 39th Street, New York, N.Y. 6 Left to right 
are: Dr. G. R. Arthur, of RCA, vice-president of the so- 
ciety; N. V. Petersen, of Lockheed; Col. P. A. Campbell, 
of the Office of Scientific Research, USAF-ARDC, re- 
cipient of one of the Fellow Awards; Saunders Kramer, 
a member of the society; and Ross Fleisig, president. 
Because of the launching of the Russian satellites, late 
in 1957, and the imminent launching of our own “Ex- 
plorer” from Cape Canaveral, the society found itself in 
the spotlight, its membership growing at a phenomenal 
rate. 


AMERicaNn ASTRON 


SOciETy ae 


AAS Meets 


a fourth annual meeting of 
the American Astronautical Society took 
place in New York, N. Y., Jan. 29-31, 
1958. The young and growing socicty 
brought together its scientists, engineers, 
and medical men for a series of technical 
sessions held in auditoriums in the Engi- 
neering Societies Building on West 39th 
Street. At a banquet, held in Midston 
House, the society did honor to four out- 
standing men in the missile field, one of 
them Wernher von Braun 

Starting with what is now its New 
York Section, the AAS was incorporated 
in 1954. It now has sections in Boston, 
Baltimore, Los Angeles, San Francisco, 
and Washington. Its aims are to en- 
courage research in the field of astro 
nautics, to provide scholarships for 
worthy students when possible, and to 
propagate knowledge through its official 
journal, the Journal of Astronautics, and 
through technical conferences such as the 
New York meeting. The society be- 
lieves that manned flight into planetary 
space is a logical progression from to 
day's high-altitude research planes and 
large single and double-stage rocket 
missiles 

The AAS, which has its offices at 516 
Fifth Avenue, New York, N. Y., has seen 
its membership double during the past 
year, and will probably see it double 
again during 1958. Credit an assist to 
Sputnik 

Officials installed for 1958 are headed 
by Ross Fleisig, president, who is an en- 
gineer in missile guidance for the Sperry 
Gyroscope Company 

At the banquet, the famous Dr. von 
Braun could not be on hand. His Jupiter 
rocket stood on the pad at Cape 
Canaveral, prepared to make history, 
and he had pressing business at an infor 
mation center in Washington. A. N 
Stanton of Varo Manufacturing Com- 
pany and the society's technical commit 
tee, accepted the award on Dr. von 
Braun's behalf 

Guest speaker at the banquet was Wel- 
come W. Bender, vice-president and direc- 





as America’s Satellite Goes Into Orbit 


American Astronautical Society meeting brings together scientists, 


engineers, and medicos. 


Overflow crowds hear reports on space 


vehicles and man's space environment. 


Institute for Ad 
Martin Company, 
Bender spoke on 
the Field of 


calling for increased funds 


tor of the Research 
vanced Study, The 
Baltimore, Md. Mr 
“Science and Research in 
Astronautics,’ 
to promote further advances 


Technical Program 


The six technical sessions heard papers 
on space-vehicle design, guidance and 
control techniques, man’s environment in 
space, space-vehicle communications, as 
tronautics research, and space explora- 
tion. The most heavily attended sessions 
were those on space-vehicle design, and 
especially man’s environment in space 

It was brought out that there are three 
unknowns in present planning for space 
travel. They are: The reaction of space 
environment on a human being (partly a 
psychological problem); meteoric im- 
pact (micrometcorites may damage the 
surface of space vehicles); weightlessness 
(an animal be used to test this 
Opinion is that it won't be 
Drugs may play a part in enabling man 
to function in space, countering psycho- 
logical depression and sickness due to 
weightlessness. A paper entitled ‘‘Re- 
turning Alive From Space,"’ tackled the 
immediate problem: We must get a man 
out there and get him back. Engineers 
are beginning to implement the advance 
work of the scientists 


can 
serious 


Medicine in Space Travel 

The Air Force has undertaken research 
into the medical aspects of space travel 
At the banquet, the Melbourne W. Boyn- 
ton Award in space medicine went to 
Major David G. Simons, USAF, who is 
chief of Space Biology, Acro Medical 
Field Laboratory, Hollomon Air Force 
Base, N. Mex. The presentation was 
made by Major General Otis O. Benson, 
Jr., USAF (MC), Commandant, School of 
Aviation Medicine, Randolph Field, 
Texas. 

Here are problems the medicos-—and 
engineers—face in equipping men for 
outer space: Carbon-dioxide conversion; 
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treatment of bodily wastes; recovery of 
usable water from contained air, and 
other sources; removal of pollutants 
from contained air; purification or dis- 
posal of various liquid wastes. 

Alfred M. Mayo, Douglas Aircraft 
Company scientist, delivered a paper in 
which he reported that the design of a 
space ship will have to take account of 
meteor showers, space debris, abnormal 
temperatures, and ionization by cosmic 


or solar particles. The design will have 
to include automatic control of air com- 
position and pressures within a crew's 
quarters, including regeneration and 
storage of vital gases. And there will 
have to be a retropropulsion system to 
facilitate landing, take-off, and mancu- 
vering in the vacuum of space. 

It seems only yesterday that wrap- 
around windshields were the talk of the 
country. 


Scientist in a Changing Economy and 
Man and His Environment... 
... Subjects of AAAS Section M—Engineering Sessions 


‘“Movinec Frontiers of Science: Con- 
cepts That Mold Our Work,”’ is the title 
adopted by the American Association for 
the Advancement of Science to spotlight 
the special sessions of general interest 
presented by the Association at its an- 
nual meetings. In keeping with this 
theme, at the Association's 124th annual 
meeting in Indianapolis, Ind., late in 
1957, Section M—Engineering presented 
a program of research trends and findings 
whose many ramifications are of interest 
to all branches of science 

The factors affecting the scientist and 
scientific research in a changing economy 
were delineated by a group of authori- 
ties. Speakers considered such aspects 
of the situation as scientific advance as a 
factor in economic change, new and 
changing activities of scientists, and the 
support of scientific research. The many 
new dimensions in scientific training and 
the research center's importance as a 
potential training area as well as for pure 
scientific research noted. Com- 
parative salary and income levels among 
scientists also entered the discussions. 

Concurrently, a session was held which 
dealt with man in his environment. 
While results of attempts to modify 
weather by cloud seeding have been 
encouraging, steps toward weather con- 


were 


trol are hampered by the lack of basic 
knowledge of weather phenomena 
What causes ice ages? How does precipita- 
tion form in clouds? How does the air 
move in clouds?—all unanswered ques- 
tions 

Improved methods of meteorological 
measurements in relation to weather are 
needed. Better instruments are needed 
to measure characteristics of clouds and 
precipitation, humidity, and the constit- 
uents of air pollution. Other measure- 
ments required include those of the geo- 
physical properties such as sound waves, 
electromagnetic waves, electricity and 
magnetism, gravity, and reactive chatac- 
teristics—moisture and heat transfer. 

The capabilities of the electronic com- 
puters now available to meteorologists 
improve the organization of weather data 
for short and long-range predictions. 
Information for use by the weather fore- 
caster eventually will have to include 
data from weather-modification activi-~ 
ties. In the future, both weather-predic~ 
tion and weather-control problems will 
be merged into one over-all problem. 

Indoor environment, the controllable 
segment of man’s surroundings, was con- 
sidered in terms of comfortable-tempera-~ 
ture data, industrial noise, light and 
glare, and air contaminants. 
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ASME Technology Executives Conference Seeks to 


IN TWO Days Of intensive sessions at 
Arden House, Harriman Campus of Co- 
lumbia University, Harriman, N. Y., 
Jan. 5-7, 1958, Professional Division 
representatives, Research, Publications, 
and Meetings Committee members; sev- 
eral ASME vice-presidents, and members 
of Council and of the Board on Tech- 
nology—considered the broad policy and 
experience spectrum covered by activities 
under the direction of the Board on Tech- 
nology. 

The purpose of these Conferences is the 
discussion of problems relating to the 
Board on Technology and the Profes- 
sional Divisions, Meetings, Publications, 
and Research Committees and to provide 
guidance to the committee members for 
their use during the year in carrying out 
the policies and aims of the Society 

Sessions began in earnest on Monday 
morning, following an informal meeting 
on Sunday night. ASME President 
James N. Landis stated in his welcoming 
remarks that the work of the confer- 
ence ‘‘will help the technologists of the 
United States maintain the prestige of our 
country in the cold-war era in which we 
live. The technological side of ASME 
life which you are fostering here certainly 
constitutes the hard central core of the 
reason for the existence of ASME.”’ 

Outlining some of the cardinal objec- 
tives of his term as President, as he saw 
them at that point, he stressed assistance 
to the ASME Secretariat, encouraging 
Student Members to become active Asso- 
ciate Men_bers, helping the Old Guard 
become more effectively organized to help 
the Society better, and the stimulation of 
the nomination of qualified members to 
Fellow grade 

He read and directed attention to the 
article by Walter Barrett, president of 
AIEE, on the proposal to facilitate uni- 
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fication of the engineering profession, 
which was published in Mecnanicar 
ENGINEERING, February, 1958 

In a brief outline of the purposes of the 
conference and the functions of °:< Board 
on Technology, Thomas F. Perkinson, 
TEC general chairman and 1958 chairman 
of the ASME Board on Technology. 
likened the Divisions to ‘product divi- 
sions in industry, for getting out the 
product—mechanical engineering—to the 
trade.”” 


Research 

Everett M. Barber, chairman, Research 
Executive Committee, stated that the 
function of ASME research was not to 
undertake advanced scientific research or 
proprietary development, but “‘to make a 
critical evaluation and development of 
an area of technology for the develop- 
ment of a solid mastery of that area.” 
Such should fill voids and, 
equally should resolve 
conflicts. 

Function. The function of a research 
committee is to outline areas of research, 
to highlight specific needs, and to stimu- 
late the advancement and application of 
specific projects. It also should en- 
courage the development of personnel 
technically competent to cope with the 
technology. Development of an ade- 
quate and manageable program, and a 
clear statement of scope are important 
steps. For example, the definition of 
scope of the Joint Research Committee on 
Boiler Feedwater Studies was recom- 
mended asa model. 

The Research Committee on Fluid 
Meters was cited as an excellent example 
of a comprehensively organized commit- 
tee, Operating within a specific area of 
the field of fluid flow. As many as 200 
people at a time have served on the main 


research 
important, it 


committee and its 15 active subcommit- 
tees. It has continuously reviewed the 
field for overlaps and voids, and has con 
sistently developed the technology out to 
a further depth or sophistication 

A committee can evaluate better than 
an individual because of the greater 
breadth and depth of experience pos 
sessed by a group, and it can also stimu 
late individuals to think 

History. Reviewing the history of 
ASME research, Mr. Barber stated thit a 
Main Research Committee had 
established in 1909 to foster special re 
search committees in various fields. A 
1926-1927 summary showed that, in this 
peak period of research activity, the 
Council appropriated $14,000 for use by 
24 research committees with 290 mem 
bers who supervised projects employing 
70 full and part-time researchers. A de- 
cline during the 1940's reached a low ebb 
in the 1950's. In 1952, the Council 
‘reaffirmed its conviction that a strong 
and vital approach to research was essen 
tial to the Society.”’ 


teen 











Arden House Meeting considers 
Board on Technology problems 


Improve Services to Members 


When the reorganized structure, con 
sisting of a Research Executive Commit 
tee, a Research Planning Committee, and 
a newly created staff Research Manager 
began to function in 1953, some commit 
tees had had the same chairman for 20 
years, and several had held no meeting 
in ten years. A 1956 review of opera 
tions under the new structure indicated 
that some progress had been made, but 
the rate was still not good enough to 
meet Council objectives 

Participation. Mr. Barber 
those present that it was difficult to ob- 
widespread participation in the 
activities where cer 
Divisions have failed 


reminded 


tain 
Society's research 
tain Professional 
to appoint a representative to the Re 
search Planning Committee. He urged 
those Divisions which had not already 
done so to appoint such representatives 
as soon as possible. The person chosen 
should not only have a background and 
interest in research but have the ability 
to serve as an effective liaison between the 
Research and Professional! Division activi- 


ties. Research activities need to be 
better known, and it is hoped that re- 
search committees will submit expanded 
reports to Division conferences beyond 
those included in the first Annual Report 
of ASME Research. 

Comments. In commenting 
Barber's presentation, Glenn 
stated that he thought that ASME re- 
search was in ‘‘far better shape than it 
has ever been’’ and that he couldn't 
compliment those responsible too highly 
He differed with the admonition that 
research committees should not be pro- 
gram-making agencies. The most suc- 
cessful committees in the past have done 
some program making, he said. Re- 
search should not be a competitive activ- 
ity between Divisions. Before a spe- 
cific Research Committee is set up, the 
Divisions should determine where re- 
search or related activity has been taking 
place. This would not only determine 
where research would be of value to more 
than one Division, but would help com- 
pensate for the fact that one third of the 
Divisions have no committees reviewing 
the research in their individual fields. 

This would have bearing on E. W. 
Jacobson’s remark that the dividing line 
between Research and Division opera- 
tions exists in various degrees. Lubri- 
cation was a good example of a near cor- 
respondence of fields. 

The route to and from Sections via the 
vice-presidents was recommended by W 
H. Byrne, vice-president, ASME Region 
II, as another means of letting the mem- 
bers know what the Society is doing in 
research, and offers a possible alternate 
route for initiating projects. 


on Mr 
Warren 


American Rocket Society 
Charles H. King and J. J. Harford of the 


American Rocket Society were present to 


explain the relationship of that society to 
ASME. Mr. King, Mem. ASME and 
chairman, ASME-ARS Joint Committee, 
said co-operation between the two is close 
in the Connecticut Valley, as in several 
other areas. Unfortunately, it was 
noted, the ARS Annual Meeting may have 
to be separated from the ASME Annual 
Meeting because of its growth in size and 
the shortage of hotel space. 

From the days when ARS was “‘not so 
respectable’’ and ASME, by ‘‘lending its 
dignity,’’ was a major help in ‘‘getting 
them into hotels,’’ and providing ‘‘au- 
thors’ breakfasts for hungry authors,"’ 
the ARS has grown to 31 sections. The 
ARS has a joint conference with the 
ASME Aviation Division this month, 
will co-sponsor a National Telemetering 
Conference with AIEE and others, and is 
the only American society with member- 
ship in the International Astronautical 
Federation. 


Publications 

Kerr Atkinson, chairman, Publications 
Committee, introduced the subject of 
publications by reading the pertinent 
section from the ASME Annual Report, 
which was published as Part 2 of the 
January, 1958, issue of MecHanicat En- 
GINEERING. He supplemented this with 
a financial statement. 

Pamphlets. Recognition of the *pam- 
phlet,"’ which is the preferred title for 
preprints, as a permanent form of publi- 
cation, he stated, would help solve many 
of the problems of the Publications Com- 
mittee. Every effort is being made to 
improve the editorial handling and ap- 
pearance of pamphlets to achieve such 
recognition. The growing volume of 
technical papers, which totaled 859 for 
1957, has made it increasingly difficult to 
republish these in the various journals of 


MARCH 1958 / 137 





TEC answers the questions 


Listed left to right 


1 Practical approaches to Division problems, derived from the experi- 
ence of particular Divisions, were presented by Mead Bradner, A. T. Wuska, 
A. F. Rhodes, F. L. Murphy, P. R. Sidier, R. Tom Sawyer, and L. S. Dennegar. 
2 ASME Publications policies and procedures were reviewed by B. G. A. 


Skrotzki, Kerr Atkinson, and H. N. Blackmon. 3 


The ASME An- 


nual Meeting was evaluated and discussed by R. G. Folsom, Glenn Warren, 
L. N. Rowley, and K. L. Selby. 


the Society. All accepted papers, in 
pamphlet form, are included in the En- 
gineering Index and the ASME Indexes, 
and are bound in yearly volumes by the 
Engineering Societies Library. Even 
papers which are not published in pam- 
phlet form are permanently bound for 
reference in the Library. Publication in 
the journals should not be considered 
necessary for the bulk of papers and 
should be confined to those of broadest 
interest having permanent reference value 

Reviewer's Report. Glenn R. Fryling 
introduced a revised version of the ASME 
Reviewer's Report. This is designed so 
that the reviewer can: (a) Evaluate the 
merits of the paper, and (4) fit this evalu- 
ation into recommendations conform- 
ing with ASME practices of technical- 
paper presentation and publication. The 
report is intended to: (4) Educate the re- 
viewer, in the sense of providing infor- 
mation on the review process, and (4) to 
convey information from the reviewer to 
the Papers Review Committee and the 
ASME Editorial Department. 

To accomplish this, the reviewer's 
report is phrased in questions whose an- 
swers are not obvious unless the reviewer 
has read and studied the paper. Review- 
ers are also encouraged to write out their 
informal reactions to technical papers. 

B. G. A. Skrotzki demonstrated the 
changes in pamphlets since 1955. Then, 
the pamphlet was a corner-stapled as- 
sembly of single pages with a cover 
sheet. The abstract was on the back of 
the cover, illustrations were confusingly 
grouped in one position and captions in 
another at the end of the paper. The 
pamphlet has now emerged in a saddle- 
stitched two-column format with illus- 
trations interspersed near references in 
the text. 

1958 
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Deadlines. H. N. Blackmon pointed 
out that enforcement of a realistic set of 
deadlines for papers is as important to 
ASME as a timetable is to a railroad 
The current set of deadlines represents a 
joint effort of the Meetings, Publica- 
tions, Professional Divisions, and Re- 
search Committees. The schedule takes 
into consideration the two main types of 
papers normally presented at Society 
meetings—the permanent interest or ref- 
erence type, and the current interest or 
general type paper. The new procedure 
offers a specific deadline date for each of 
these types. These are: the first of the 
third month before the meeting, the first 
of the second month before the meeting, 
and a final deadline of four weeks before 
the meeting. 

The permanent interest or reference 
type, if it is recommended for ultimate 
publication in the Transactions of ASME, 
must be received at Headquarters com- 
plete with recommendation by the first of 
the third month before the meeting. If 
this condition is met, typeset pamphlet 
copies will be assured for distribution 
before, during, and after the meeting 

Papers of current or general interest, if 
received at Headquarters by the first of 
the second month before the meeting, 
complete with recommendation, will be 
processed as multilithographed pamphlet 
copies for distribution before, during, 
and after the meeting. 

Recommended papers received at Head- 
quarters four weeks before the meeting 
will also be prepared as multilitho- 
graphed pamphlet copies, but their com- 
pletion will not be guaranteed for distri- 
bution before and during the meeting 
They will, however, be available from 
Headquarters for ten months after the 
meeting and will be listed along with the 


others in the Availability List that ap- 
pears in MecHanicat ENGINEERING with 
the account of the meeting 

The budget simply will not permit 
rush multilithing of ‘‘4-weekers.’" This 
is unfortunate, since advance publication 
is essential if there is to be discussion 
Divisions should realize that these are 
year-round deadlines and not applicable 
to Annual Meeting papers alone 

In spite of the increase in the number of 
papers from 553 in 1953 to 859 in 1957, 
the number of papers prepared in time 
for meetings has increased from 78 to 82 
per cent. 


Professional Divisions 


Divisions Manual. The new Professional 
Divisions Manual, MS-11, issued in 
January, 1958, by the Board on Technol- 
ogy was introduced by Paul R. Sidler, 
chairman, Professional Divisions Com- 
mittee, and TEC co-chairman. The 
manual is a practical working guide for 
nearly any problem which a Division 
may encounter, something which has 
been needed badly with the increasing 
complexity of the Society and its activi- 
ties. This was well demonstrated when 
T. A. Marshall, Jr., senior assistant secre- 
tary, ASME, produced a pocket-size 12- 
page booklet that sufficed as a 1927 Di- 
visions Manual. 

Division Scope. Revised statements on 
the scope of the various professional Di- 
visions are planned for publication, and 
should be an aid in formulation of Divi- 
sion policy as well as clarification for 
everyone concerned 

Division Service. Most Division prob- 
lems revolve around finding individuals 
who are competent and willing to under- 
take committee work. Finding these 
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people requires constant search through 
Division newsletters, correspondence, and 
personal contacts 

Newsletters. Newsletters are now is- 
sued by a number of Divisions, and funds 
are available for one issue a year. Ap- 
plications for funds should indicate if 
additional issues are planned at Division 
expense to facilitate the scheduling of 
mailing which is handled by the ASME 
staff To be successful, newsletters 
should be undertaken with a significant 
purpose in mind and should not merely 
duplicate conference announcements is- 
sued by the meetings staff 

Progress Reports. Another type of Di- 
vision publication is the annual progress 
report, best typified by the Railroad Divi 
sion’s. F. L. Murphy, one of the members 
of the committee which prepares that re 
port, stated that most of the detailed work 
was handled by two members. The report 
is the result of a canvass of committee 
members and equipment manufacturers. 
The two principal compilers work all 
through the year, noting information in 
the railway publications, and preparing 
an approximately final entry on each item 
as it is discovered. Photographs are 
requested at the time. Cross checking 
has revealed that little information is 
missed when this procedure is used. 

How One Division Functions. A. F 
Rhodes of the Petroleum Division stated 
that that Division is oriented toward the 
annual Petroleum Conferences which re- 
quire the work of 70 to 85 members 
throughout the year. These conferences 
draw 500 to 800 top petroleum mechani- 
cal engineers, although these are not 
necessarily members of ASME. The 
concentration of members interested in 
that Division in the Southwest has led 
to unique Division-Section relationships 
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Division-Section Relations. The North 
Texas Section formed a special petroleum- 
luncheon group for highly technical ses- 
sions by the best men in the field. These 
draw more than the evening, general 
Section meetings. The South Texas 
Section followed suit with a similar pro- 
gram which draws 90 to 130, again more 
than the evening Section meetings. 

The Petroleum Division also has a 
Sections liaison committee composed of 
representatives from every Section with 
petroleum interest. The Houston petro- 
leum group was responsible for 100 new 
applications for membership last year, 
for a total Section membership of 750. 


Meetings 

The Meetings Committee is an opera- 
tional committee whose objective is an 
ideal technical meeting. Glenn Fryling, 
chairman, Meetings Committee, stated 
that there are seven criteria for an ideal 
meeting: (¢) High quality, carefully 
selected, and conscientiously reviewed 
technical papers, (4) a convenient meet- 
ing location, (c) an unconflicting meeting 
time, (d) publicity far enough in ad- 
vance, (¢) advance publication of papers, 
(f) adequate meeting and committec 
space, (g) a proper program balance of 
technical papers, social events, inspec- 
tion trips, and lectures. 

Meeting Objectives. The Mectings 
Committee is endeavoring to work out 
with EJC the establishment of a master 
list of meetings to avoid conflicts. Size 
is another problem. As one example of 
avery large meeting, the American Chemi- 
cal Society presented 1509 papers in 
211 sessions by 5330 authors in a dozen 
New York hotels and exhibit buildings, 
at its most recent meeting. How big 
should the ASME Annual Meeting get? 


This question is answered in many dif- 


ferent ways. The Meetings Committee 
can schedule as large a meeting as wanted 
What common interests do all mechani- 
cal engineers share? What per cent of 
their time at meetings do engineers want 
to spend outside of their Division or 
specialrye How much time for informal 
activities? 

W. B. Wilkins discussed the new ex- 
hibit policy adopted by the Council on 
June 8, 1957, which is included as appen- 
dix 6 in the MS-11 Manual. 

Technical Paper Sales. With respect to 
the distribution of technical papers, 
several experiments are being made. At 
one session a copy was sold to each person 
present by having the student aides dis- 
tribute them. Another experiment is 
planned where each person will receive a 
set of the papers to be presented at that 
session, with the choice of returning or 
buying them as he leaves the room. 

Program Making. Mr. Wilkins sug- 
gested that all program-making agencies 
ought to appoint their program chairmen 
at least one year in advance, thus insur- 
ing a certain amount of continuity in the 
agency's program planning. H. E. Wal- 
chli commented that in the Nuclear Di- 
vision the papers-review chairman be- 
comes program chairman the following 
year so that he is thoroughly familiar 
with the previous year’s papers. Some 
idea of the scope of their review problem 
is given by the fact that the Division re- 
viewed 200 papers last year. 


Annual Meeting 

Council Member L. N. Rowley was 
chairman of a discussion and evaluation 
of the Annual Meeting. Physical limits 
are being reached—330,000 sq ft of floor 
space now being used for technical ses- 
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sions—and a major enlargement will have 
to be made. The increasing emphasis on 
Division conferences also calls for recon- 
sideration of the type of Division partici- 
pation in the Annual Meeting 

K. L. Selby of the Meetings Committee 
presented a statistical study which 
showed that the number of parers pre- 
sented reached an all-time high in 1957, 
but the Annual Meeting represents a de- 
creasing percentage compared with Di- 
vision conferences. The number of papers 
presented at ASME conferences including 
the Nuclear Congress is now about 450. 

Glenn Warren spoke on the ‘‘explod- 


ing tendency"’ in number of papers and 
sessions at the Annual Meeting, which he 
was ‘‘willing to let evolve over the years 


into something better.’’ He said pro- 
gram-making methods, however, should 
be improved. 

He added that communication was be- 
coming a major problem, and that it was 
worth while for the Research Committee 
to undertake a fundamental study of new 
means of conveying, storing, and classi- 
fying technical literature. This is par- 
ticularly important to ASME since he be- 
lieves “mechanical engineering is more 
widespread in its influence on technology 
than any other field of engineering."’ 

R. G. Folsom stated that there were 
two classes of papers—those that had 
been thoroughly worked up and inte- 
grated into a program session, and others 
that just grew. There was also a two- 
part division on content between techni- 
cal-data and descriptive types of papers. 

It should be borne in mind, he stated, 
that acceptance and publication of a paper 
constitutes a “‘pat on the back"’ and is 
influential in considerations for promo- 
tion, particularly in academic circles 

1958 Annual Meeting Plans. D. B. Mac- 
Dougall, Meetings and Divisions man- 
ager, reviewed the 1958 Annual Meeting 
program as far as it had been developed, 
noting the need for clear understand- 
ing of the function of cach of the Divi- 
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sions in a joint session or program. In- 
dications show that the meeting will 
have more than 110 technical sessions. 
He emphasized in regard to papers re- 
view that the primary sponsor is respon- 
sible for the review of a paper 

The type of paper and program for the 
Annual Meeting were the topics of con- 
siderable discussion. Mr. Rowley be- 
lieves ‘‘that the Annual Meeting should 
be for ‘‘cross-fertilization of ideas be- 
tween Divisions’’ plus broad-outlook re- 
views of progress in the field. Newer 
fields should be particularly stressed 
since these reach a peak of general ipter- 
est, and then become primarily of inter- 
est to the specialist 


Conference Planning 

Mr. Marshall pointed out that joint 
conferences are growing, that cach oper- 
ates with slightly different rules, and that 
timing and location in regard to closely 
related societies are important. Clearcut 
separation of responsibility between the 
Division and Section, and precise distri- 
bution of expense are vital. The Divi- 
sion should not delegate technical pro- 
gramming to the Sections. Mr. Mac- 
Dougall emphasized that a Division con- 
ference should be a ‘‘package program," 
unified in content. 

Reporter System. A letter from M. L 
Cooke, Fellow ASME, was read, suggest- 
ing that the reporter system, used in sev- 
eral sessions of the last two Annual Meet- 
ings, be used for presenting technical 
papers at all sessions. Mr. Sidler was 
asked to comment from experience with 
such conferences in Europe. The lan- 
guage difficulties, he stated, are an impor- 
tant reason for its use there, since the sys- 
tem permits all papers tc be reduced to a 
common language. The content of the 
papers must be unified if the system is to 
be successful. There should be ample 
time in advance for the reporter to do a 
good review and condensation; and 
much depends on finding persons with 
broad technical background. 

R. Tom Sawyer commented that it 
takes about two years to get papers in, 
have them correlated, digested, and other- 
wise prepared. Other discussers em- 
phasized that the system takes away the 
important prerogative of the author 
which permits him to present his own 
paper 

Use of the reporter system is suited to 
certain types of conferences with a homo- 
geneous audience of specialists, a homo- 
geneous group of papers, skilled report- 
ers, and excellent prepared discussion to 
promote oral discussion. 

The system does emphasize the impor- 
tance of having the author present a syn- 
opsis of his own paper at the customary 


type of session. In spite of all requests 
to the contrary, many authors still read 
their papers in full. To obtain the au 
thor’s co-operation requires an early 
enough reminder to permit him to pre 
pare a bricfer presentation. One method 
of getting more authors to do this is to 
request that they supply a speaking out- 
line with the paper. ASME Secretary 
O. B. Schier, II, suggested that a good 
method was to ‘‘put topic sentences on 
3 X 5-in. cards and then throw away the 
paper.” 

Evaluating Papers. Mr. Rhodes told 
about a Univac evaluation of the 1957 
Petroleum Conference papers. The tech- 
nical information contributed was con- 
sidered, more than rating papers good 
or poor; was the subject fully covered, 
is additional information needed, and 
what did the discussion add to the topic? 


Round-Table Discussion 

A final discussion on Tuesday afternoon 
was open to any topic related to the con- 
ference. The importance of making the 
Junior feel welcome, introduced earlier 
by Mr. Folsom, was re-emphasized. The 
Chicago Section uses a prize award for 
papers to bring him into the program. A 
T. Wuska had stated earlier that the 
Birmingham Section puts Associate Mem 
bers on committees. The Section also 
has’a newsletter. Welcoming newcom- 
ers is used to advantage in other organiza 
tions and might be considered for ASME 

E. W. Allardt, vice-president, ASME 
Region V, spoke on the importance of 
letting Sections know what is going on, 
and what is wanted. The Sections need 
action if they are to flourish, he remarked 

The question of making newcomers 
welcome was also related to membership 
applications since transfers of Students to 
Associate are a principal source of growth 
A section is geographically ‘‘on the spot’ 
and can make the personal contacts so im- 
portant in building membership. At 
tendance cards can be used as a source of 
potential members, and the Division is 
the proper agent for using them, since 
those qualified for membership will be 
best recognized there. C. A. Jurgensen 
saw nothing wrong with using the direct 
approach where management in particu- 
lar suggests that people join, or at least 
inquire about, membership. 

Technical papers were the subject of 
additional comments. Mr. Folsom sug- 
gested that listing the session topics for 
the Annual Meeting in MecHANICAL 
ENGINEERING, as soon as these had taken 
shape, could be of help in stimulating 
additional papers. Glenn Warren em- 
phasized the responsibility for getting 
papers that point to new areas of techni- 
cal knowledge 
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ASME-AIEE Railroad Conference Scheduled 
April 9-10, Hotel Statler, Cleveland 


Tue 1958 Railroad Conference will be 
held in the Hotel Statler, Cleveland, Ohio, 
on April 9-10, 1958. Jointly sponsored 
by the Railroad Division of The American 
Society of Mechanical Engineers and the 
Land Transportation Committee of the 
American Institute of Engi- 
neers with the co-operation of the Cleve- 


Electrical 


> WEDNESDAY, APRIL 9 
8:00 a.m.-5:00 p.m. 


Session 1 9:00 a.m.-12:00 noon 
Methods of Improving Utilization of Motive 
Power, by G Bevan, Gen. Elec. Co. (AIEE 
Paper No. 58-—501) 

Dollar Damage Done to Diesel Locomotives by 
Dirt, by M. B. Adams, Atcheson, Topeka and 
Santa Fe RR (AIEE Paper No. 58—500) 

An Evaluation of the Effect of Dirt on Diesel- 
Electric Locomotives, by J. W. Horine, Pennsyl 
vania RR (AIEE Paper No. 58—504) 


12: 00-12: 30 p.m. 
12:30 p.m.-2:00 p.m, 


Session 2 2:00 p.m.—5:00 p.m. 
Field Experience With Electrostatic Precipitation 
on Diesel Locomotive Engine Air Intake, by 
P. Kangas, W. C. Kern, Baltimore and Ohio RR 
and E. L. Richardson, Westinghouse Elec. Corp 
AIEE Paper No. 58—504) 

Railway-Traction 7 ore Ventilating Rs 
tems, by B. A. Widell, Gen. Elec. Co 

Paper No. 58—507) 


Registration 


Social Hour 


Luncheon 


land Section ASME, 14 technical papers 
will be presented and promise to be of 
much interest to those engaged in this 
field 

Two special luncheons and a banquet 
have been arranged with prominent rail- 
road authorities as guest speakers 

The tentative program is as follows: 


Improving Rail Adhesion for Diese! Locomotives, 
by P. Gorin, Southern Pacific RR 


Banquet 7:00 p.m. 


> THURSDAY, APRIL 10 


Registration 8:00 a.m.-5:00 p.m. 


Session 3 9:00 a.m.-12:00 noon 
An Analog Computer conte of a Torsional Vibra- 
tion Problem, by S. W. McElhenny, Gen. Elec 
Co., and R. T. Gray (AIEE Paper No. 58—502) 
Wheel-Slip Protection, by C. M. Hines, Westing 
house Air Brake (AIEE Paper No. 58—503) 
Available and Potential Developments in Design 
for Standard A.A.R. Solid Bearing Assemblies, 
by M. A. Hanson ome Metal Corp. (ASME 
Paper No. 58—RR-3) 

The Hydrocushion Car, by W. K 
R. M. Hermes, Stanford Res. Inst 
No. 58—RR-2 


Social Hour 


Luncheon 


MacCurdy and 
(ASME Paper 
12:00 noon-12: 30 p.m. 

12:30 p.m.-2: 00 p.m. 


! Paper not available—see box on this page. 





Availability of Papers 


Onty numbered ASME papers in 
this program are available in 
separate copy form until Feb. 1, 
1959. Copies can be obtained 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
N. Y. Prices are 25 cents to 
members of ASME, 50 cents to 
nonmembers. Papers must be or- 
dered by the paper numbers listed in 
this program, otherwise the order 
will be returned. The final listing 
of available technical papers will 
be found in the issue of MecHant- 
caAL ENGINEERING containing an 
account of the Conference. AIEE 
papers may be purchased from the 
address, for 40 


Institute, above 


cents each 


Session 4 

Vibration and Shock in Freight Cars as Causes of 
Lading Damage, by J. C. Settles, Buckeye Steel 
Castings Co. (ASME Paper No. 58—RR-4) 
Railroading in Canada,' by R. E. 
Department of Railways, Canada 
Aluminum in Rolling Stock, Impact Tests at 
Collision Speeds, by Campbell, J. G 
Sutherland, J. F. Whiting, Aluminum Company of 
Canada, and R. A. Kemp (ASME Paper No. 58 
RR-1) 


Swanson 


ASME Production Engineering Conference to Cover 
Production, Inventory Control Techniques 


P APRIL 10 


New Techniques for Production and 
Inventory Control’’ will be the theme of 
the Production Engineering Conference 
to be held at the Hotel Bancroft, April 10, 
at Worcester, Mass. The Conference is 
sponsored by the Production Engineer- 
ing Division of The American Society of 
Mechanical Engineers in co-operation 
with the Worcester Section. 

During the afternoon and evening ses- 
sions, six technical papers will be pre- 
sented. Norman A. Blodgett, Worcester 
patent attorney, will be the coffee 
speaker at the evening dinner and will 
discuss peculiar patents. Arthur B. 
Bronwell, president of Worcester Poly- 
technic Institute, will be toastmaster. 
Albert A. E. Bock and Donald Taylor are 
co-chairmen of the conference 

Other committee members 
Robert S. Hahn, program and technical 
Roger M. Scott, finance; Cyrus 
S. Yingst, registration; J. Adams Hol- 
hospitality; Edward W. Ran- 
and Roger N. Perry, Jr., 


include 
events; 
brook, 
dall, hotel; 


publicity. 
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12:30-7:30 p.m. 
Session 1 2:00 p.m. 


Chairman: Robert S. Hahn, chief research engi- 
neer, The Heald Machine Co., Worcester, Mass 
Vice-Chairman: Roland T. Nelson, production 
manager, Machine Division, Norton Co., Worces- 
ter, Mass 


Registration 





Orders for Technical 
Papers 


Copies of papers listed in this 
program are available in separate 
copy form until Feb. 1, 1959. 
Copies may be obtained from the 
ASME Order Department, 29 W. 
39th Street, New York 18, N. Y. 
Prices are 25 cents each to members 
of ASME, 50 cents each to non- 
members. Papers must be ordered 
by the paper numbers listed in this 
program, otherwise the order will 
be returned. 





Automatology Applied to Data Processing, by A 
F. Maynard, Light Military Electronics Equip- 
ment Department, General Electric Co. (Paper 
No. 58—PROD-1) 

A System for Computer Control of Production 
and Inventory, by J. E. Haynes, IBM Corp 
(Paper No. 58—PROD-5) 

Cut Inventories—Cut Stock-Outs, by N. V 
Reinfeld, National Institute of Management 
(Paper No. 58—PROD-4) 

Examples of Reorder Control System, by R. G 
Brown, Arthur D. Little, Inc. (Paper No. 58 
PROD-2) 


Social Hour 5:30 p.m. 


Banquet 6:30 p.m. 
Toastmaster: Arthur B. Bronwell, 
Worcester Polytechnic Institute 
Coffee Speaker: Norman A. Blodgett, patent at 
torney 
Subject: 


president, 


Peculiar Patents 


Session 2 7:30 p.m. 
Chairman: Charles E. Crede, vice-president, 
ASME Region I, vice-president, Barry Controls, 
Inc., Watertown, Mass. 

Vice-Chairman: Raymond H. Tolman, manager ot 
industrial engineering, Bay State Abrasive Co., 
Westboro, Mass. 

A Proposed Data-Processing System for Control 
of a Job-Shop Machine Floor, by W. elmen- 
dorf, 1BM Corp. (Paper No. 58- PROD- 3) 

eg Computer in Job-Shop Production Control, 
by W. Bruce Pirnie, Jr., Jones and Lamson Ma 
chine Co., 58— 
PROD-6) 


Springfield, Vt. (Paper No. 
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First Annual ASME Maintenance and 
Plant Engineering Conference 
to Be Held April 14-15 


Penn-Sheraton Hotel, Pittsburgh, Pa., head- 
quarters; outstanding program has been set 
up—events include banquet, luncheon, and 


plant tour 


Great interest has been generated in 
the spring conference being staged in 
Pittsburgh, Pa., by the Maintenance 
and Plant Engineering Division of 
The American Society of Mechanical 
Engineers. This is the first national 
conference of the group. Technical ses- 
sions will be held morning and after- 
noon, Monday, April 14, in the Penn- 
Sheraton Hotel, Pittsburgh, Pa. Tues- 
day morning will be devoted to a main- 
tenance panel discussion and Tuesday 
afternoon to a plant tour 

Session 1 will get under way at 9:30 
a.m., April 14, and will be preceded by 


registration beginning at 8:15 a.m 


Mellon —— opened October, 1955. 
brought j 
multicolored lights at night. 


The banquet, to be held Monday eve- 
ning, will be addressed by J. N. Landis, 
ASME President. Guerard Mackey, of 
the engineering department of E. I. du 
Pont de Nemours Company, Inc., and 
chairman of the Executive Committee, 
Maintenance and Plane Engineering 
Division, will be banquet chairman. S 
Howarth, chairman, ASME Pittsburgh 
Section, will be chairman of the Mon- 
day luncheon. P. M. Matthews, director 
of manufacturing, Apparatus Products, 
Westinghouse Electric Corporation, will 
be the luncheon speaker. 

In general the conference papers and 
discussions will be concerned mainly with 


Into the heart of the Golden Triangle, it has 
e majestic beauty of trees and shrubs, fountains and cascades accented by 
Under the park, on six levels, 1000 parking spaces 


were constructed by the Pittsburgh Parking Authority for the convenience of shoppers 


and visitors to major office buildings nearby. 


Cost of dual project: $7.8 million. 


At the rear /eft, faced in aluminum, is the Alcoa Building, a departure from the use of 
conventional materials for skyscrapers. Building in upper right is the Penn-Sheraton 
Hotel where the ASME Maintenance and Plant Engineering Conference will be held 


April 14-15. 
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Attend a 1958 Regional 
Administrative Com- 
mittee Meeting 


ATTENDANCE at RAC Mectings 
has proved to be an informative ex- 
perience for ASME members. To 
be present as observers provides a 
special opportunity to learn of the 
organization and operation of the 
Society 

A schedule of the 1958 Meetings 
is listed in the February issue of 
MecHANICAL ENGINEERING, page 
140. Members are urged to attend 
this activity which is planned for 
their Region. It is to be noted 
that those who participate in the 
capacity of observers do so at their 
own expense 


engineering maintenance, maintenance 
organization, maintenance stores, vibra 
tion and balancing problems in mainte 
nance, and optical tooling. The agenda 
of the panel discussion, Tuesday morn 
ing, will be based on timely 
topics that have been submitted, and J. D 
Quinn, chairman of the Program Com 
mittee, will preside at the panel discus 
sion. The conference attendants will 
tour the Homestead Works of U. §S 
Steel on Tuesday afternoon 

Attendance at the conference is ex 
pected to be unusually good. In the 
past few years interest in the mainte 
nance and plant-engineering fields has 
grown by leaps and bounds; further 
more, Many engineers will be interested 
in seeing Pittsburgh's civic improvements 
that are the talk of the world 

Future conferences of the group are 
plahned for Chicago (1959), St. Louis 
(1960), and annually thereafter in logical 
geographic areas 

Scope of activity of the Maintenance 
and Plant Engineering Group is to pro 
mote the art and science of mechanical 
engineering in the fields of maintenance 
and plant engineering. Specifically, group 
Managerial] and 


various 


activities will include: 
control aspects of maintenance, analysis 
and corrective action on maintenance 
problems; design as well as modification 
of equipment and facilities to reduce 
maintenance costs; designing and con 
struction of additions, or alterations, to 
buildings, equipment, and facilities; pro 
vision and maintenance of utility serv- 
ices;, salvage as well as disposal of 
obsolete and scrap equipment. 
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ASME 
COMING EVENTS 


March 2-6 
ASME Gas Turbine Power Conference and Ex- 
hibit, Shorcham Hotel, Washington, D. C 


March 16-22 


Nuclear Congress, International Amphitheater, 
Chicago, III ASME is cosponsor 


March 16-20 
ASME-ARS Joint Aviation Conference, Hotel 
Statler-Hilton, Dallas, Texas 


March 19-20 
ASME-AIEE Engineering Management Con- 


ference, Somerest Hotel, Boston, Mass 


March 20-21 


ASME Textile Engineering Conference, North 
Carolina State College, Raleigh, N. C 


March 30—April 1 
ASME-FPRS Joint Wood Industries Conference, 
Syracuse University, Syracuse, N. Y 


ASME Design Engineering Conference and 


April 2-4 
ASME Instruments and Regulators Confer- 
ence, University of Delaware, Newark, Del. 
April 9-10 
ASME-AIEE Railroad Conference, 
Statler, Cleveland, Ohio 
April 10 
ASME Production Engineering Conference, 
Hotel Bancroft, Worcester, Mass. 
April 14-15 


ASME Maintenance and Plant Engincering 
Conference, Penn-Sheraton Hotel, Pittsburgh, 
Pa 


Hotel 


April 14-17 
ASME Design Engineering Conference, Inter- 
national Amphitheater, Chicago, III 

April 15-17 
ASME-AWS Metals Engineering Joint Con- 
ference, Hotel Statler, St. Louis, Mo. 

April 22-25 
ASME Boiler and Pressure Vessel Committee 
Out-of-Town Meeting held jointly with the 
National Board of Boiler and Pressure Vessel 
Inspectors, Raddison Hotel, St. Paul, Minn. 

April 24-25 
ASME-SAM Management Conference, Hotel 
Statler, New York, N. Y. 


Prepares for Large Audience in Chicago 


Tue third annual Design Engineering 
Conference and Show will be held April 
14 through 17 at the International Am- 
phitheater, Chicago, Ill. All plans for 
this event reportedly are geared to the 
accommodation of an attendance of 
more than 15,000 engineers and execu 
tives 

The Conference is sponsored by the 
Machine Design Division of The Ameri- 
can Society of Mechanical Engineers 
The technical sessions will be devoted 
to mechanical, material, power and con- 
trol, and general engineering subjects 
Methods of achieving a better exchange 
of information among engineers in the 
“‘information center of tomorrow’’ will 
be a keynote of the topics for discussion 
commence at 10:00 a.m 
the starting time will be 


Sessions will 
on Monday; 
9:30 a.m. thereafter 

More than 400 exhibitors will display 
and demonstrate mechanical components, 
power-transmission equipment, metallic 
and nonmetallic parts, processes and 
finishes, and many other instruments at 
the Design Engineering Show. The 
exhibit will be open from Monday 
through Thursday from 12:00 noon 
until 5:30 p.m. 

J. T. Rettaliata, Mem. ASME, presi- 
dent of Illinois Institute of Technology, 
will make a major address at the Tuesday 
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luncheon to be held at the Stock Yard 
Inn. His talk is entitled ‘‘Creative- 
ness—Key to Industrial Progress."’ 

Conference and show fee ($5 to ASME 
members; $10 to nonmembers), includes 
preprints of all papers, admission to 
all sessions, admission to show, and a 
follow-up report of pertinent discussion 
of all conference papers, plus a trans- 
cript of Monday's panel session. The 
registration fee for the Design Engineer- 
ing Show only is $2 

The 


follows 


tentative technical program 


» MONDAY, APRIL 14 
Session 1 10:00 a.m. 
Putting the Design Into Production 


Chairman and Moderator: George F. Nordenholt, 
editor, Product Engineering, 1933-1957 
Vice-Chairman Arthur Socolofsky, project en 
gineer, Acme Steel Co., Chicago, Il 


Panel Members 
Leo Kevitt, manager, Manufacturing Instrument 
and Alemite Division, Stewart Warner Corp., 
Chicago, Ill 
Joseph Manuele, director, Headquarters Quality 
Control, Westinghouse Electric Corp., Pittsburgh, 
Pa 
Donald L. Harwood, vice-president, purchases, 
Fairbanks, Morse and Co., Chicago, Ill 
H. Walter Regensburger, chief engineer, General 
Engineering Department, Link Belt Co., Chicago, 
Ill 


p> TUESDAY, APRIL 15 


Session 2 9:30 a.m. 


May 11-15 
ASME Oil and Gas Power Conference and 
Exhibit, Bellevue-Stratford Hotel, Philadel- 
phia, Pa. 

June 9-12 
ASME Marcrials Handling Conference, Cleve- 
land Auditorium, Cleveland, Ohio 


June 11-14 


Third U. S. Congress of Theoretical and Ap- 
plied Mechanics, Brown University, Provi- 
dence, R. I. (ASME is cosponsor. 


June 15-19 
ASME Semi-Annual Meeting, Hotel Statler, 
Detroit, Mich. 

Aug. 18-21 
ASME-AIChE Heat Transfer 


Northwestern University, Evanston, III. 


Conference, 


Note: Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ‘‘An ASME Paper,”’ by writing 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME. 

For Meetings of Other Societies, see page 145 


Show 


Mechanical Session 


Chairman: Colin Carmichael, editor 
sign, Cleveland, Ohio 
Vice-Chairman: J. James Stone, J 
tems Engineering Division, Battelle 
Institute, Columbus, Ohio 
Mechanical Memory Devices, by Arthur Mirel 
General Engineering Laboratory, American Ma 
chine and Foundry Co., Greenwich, Conn. (Paper 
No. 58--MD.-1) 

Automatic Inspection, by Dave McConnell, Auto 
metrology Division, Sheffield Corp., Dayton, Ohio 
(Paper No. 58-—-MD-2) 


Machine De 


chief, Sys 
Memorial 


J. T. Rettaliata, president, Illinois Insti- 
tute of Technology, will give major ad- 
dress at Design Engineering Conference 
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Session 3 9:30 a.m. 


Materials Session 


Chairman: Henry R. Clauser, one, Materials in 
Design Engineering, New York, Y 
Vice-Chairman: James E yo ban vice- presi 
dent, Custom Molding Division, Chicago Molded 
Products Corp., Chicago, III 

Shock Resistance of Plastics, by G. R. Rugger 
E. McAbee, and M. Chmura, Plastics Materials 
Testing and Specification Unit, Picatinny Ar 
senal, Dover, N. J. (Paper No. 58—-MD-3) 
Uncommon Dapeng Metals, by J. P. Denny 
and L. F. Kendall, Jr., General Engineering Labo 
ratory, General Electric Co Schenectady, 
N. Y. (Paper No. 58—MD-4) 


Session 4 9:30 a.m, 


Power and Control Session 


Chairman: Frank J —_— Electrical 
Manufacturing, New York, 
Vice-Chairman: Theodore . 
gimeer, research and development, 
Trecker Corp., Milwaukee, Wis 
Bomestptnnulis Systems on Machine Tools, by 
E. J. Rivoira and A. A. Dail, Electric Hydraulic 
and Gaging Division, Cincinnati Milling Machine 
Co., Cincinnati, Ohio (Paper No. 58-—-MD-5) 
Electrohydraulic Systems on Aircraft, by F. 1 
Moncher, Aero Hydraulics Division, and L. D 
Taylor, Research and Development Department 
Vickers Inc., Detroit, Mich. (Paper No. 58 
MD-6) 


editor, 


Wetzel, chief en 
Kearney and 


12:15 p.m. 


Illinois 


Luncheon 


Speaker: J. T 
Institute of Technology, 


Rettaliata, president, 
Chicago, Ill. 


Subject: Creativeness—-Key to Industrial Prog- 


ress 


> WEDNESDAY, APRIL 16 


Session 5 9:30 a.m. 


Mechanical Session 


Chairman: C. T. Blake, director of engineering, 
The Warner and Swasey Co., Cleveland, Ohio 
Vice-Chairman: C. A. Nothmann, manager, de- 
partment of Mechanical Engineering Research, 
Armour Research Foundation, Chicago, III 
Problems in Designing Automatic Machinery, 
by M. J. Faltot, New Jersey Machine Corp., 
Hoboken, N. J. (Paper No. 58—-MD-7) 
Lubricant Considerations in Centralized Systems, 
by R. K. Gould and R. D. Skoglund, Texaco Re- 
search Center, Beacon, N. Y. (Paper No. 58—MD- 
&) 


Session 6 9:30 a.m. 


Materials Session 


Chairman Walter Starkey, 
Mechanical Engineering Department, 
University, Columbus, Ohio 
Vice-Chairman Norman E. Bateson, deputy 
director of research, Pullman Standard Car 
Manufacturing Co., Hammond, Ind 
Compatibility “ Metals in Bearing Contact, by 
C. L. Goodzett, General Motors Research Center, 
Detroit, Mich. (Paper No. 58-—-MD-9) 
High-Strength Structural Sandwich Construc- 
tion, by W. E. Dirkes, Plastic Products Section, 
Wright Air Development Center, Wright Patter 
son Field, Ohio (Paper No. 58—-MD-10) 


associate professor, 
Ohio State 


Four ASME Metals Engineering Sessions 
Featured on AWS Meeting Program 


Tue conference of the Metals Engineer- 
ing Division of The American Society of 
Mechanical Engineers will present four 
sessions during the 1958 American Weld- 
ing Society's national spring mecting. 
The meeting will be held in St. Louis, 
Mo., at the Hotel Statler, April 14-18. 

The AWS program is to be presented in 
17 sessions. The ASME papers will dis- 
cuss strength of welds; mating of struc- 
tural properties with design; design and 
material for low-temperature application; 
and casting weldments. 


Included among the AWS sessions will 
be two each on resistance welding, braz- 
ing, and gas-shielded welding. In addi- 
tion there will be three sessions on steel 
weldability and research, while single 
sessions are scheduled for titanium; 
aluminum and magnesium; uranium, 
titanium, and high-nickel alloys; sub- 
merged-arc welding; application, equip- 
ment, and inspection; welding arcs and 
heat flow; welding structures; and 
designing for welding 

Two plant tours include the A. O. 


Kiel Auditorium, on Market Street fronting on Memorial Plaza in the heart of St. 
Louis, Mo., is where the Welding Show will be held, April 15-17, in conjunction 
with the ASME-AWS Welding Conference 
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Session 7 9:30 a.m. 


Power and Control Session 


M. Ramberg, 
Springfield, 


Davis, consulting en 
N.Y 


vice-president, en 


Chairman: E£ 
Mass 


gineering, Titeflex, Inc., 
Vice-Chairman: Sidney 
gineer, East Norwich, L 
Integrating Mechanical and Electrical Design in 
Servo Systems, by W McCann, Giddings and 
Lewis Machine Tool Co., Fond-du-Lac, 
(Paper No. 58-—-MD-11) 

Solving Mechanical-Electrical Problems in Servo 
Systems, by Glenn Ertell, Specialty Control De 
partment, General Electric Co., Waynesboro, Va 
Paper No. 58—-MD-1 


> THURSDAY, APRIL 17 


Session 8 9:30 a.m. 
General Engineering Session 


Chairman: William Budington, associate librar 
ian, John Crerar Library, Chicago, Ill 
Vice-Chairman: E£. H. Cann, assistant manager 
Graphic Reproduction Sales Division, Eastman 
Kodak Co., Rochester, N 

The Information Center of Tomorrow, by Allen 
Kent and J. W. Perry, Center for Documentation 
and Communication Research, Western Reserve 
University, Cleveland, Ohio (Paper No. 58--MD 
13) 

A Central Catalog File Saves Time and Money, 
by J. L. Dykes, Commercial Records Manage 
Engineering Department, E. I. du Pont de 
Wilmington, Del. (Paper 


ment 
Nemours and Co, Inc 
No. 58—MD-14) 


Smith Corporation plant in Granite City, 
Ill., April 16, where visitors will see for 
the first time the mass-production 
assembly line of the all-welded 1958 
Chevrolet automobile body frame. The 
next day, the tour will cover the Midwest 
Piping Company, a leading prefabricator 
of welded power plant piping and pipe 
fittings. 

Other features of the over-all program 
include the Adams Lecture by Ernest F 
Nippes, Rensselaer Polytechnic Institute, 
on “The Weld Heat-Affected Zone." 
Bennet Cerf, publisher of Random House, 
will be the guest speaker at the banquet, 
April 14. Prof. E. R. Parker, University 
of California, will deliver the educational] 
lectures on ‘Engineering Behavior of 
Welded Structures.”’ 

The Welding Show, 
and demonstrations of the latest equip 
ment, filler metals, and supplies used in 
the welding industry, will be housed at 
Kiel Auditorium from April 15 to 17 

The ASME portion of the program is as 


follows: 


featuring exhibits 


> TUESDAY, APRIL 15 


Session 4 Strength of Welds 

9:30 a.m. 
University of Illinois 
Midwest Piping Co 


Bowman 


Kerby 


Chairman: C. E 
Co-Chairman: E. A 
St. Louis, Mo 
Co-operative Investigation of a New Welding 
Electrode for Stainless Steels,' by R. D. Wylie 
Boiler Division, Barberton Works, The Babcock 
and Wilcox Co 

The Welding of Cr-Mo-V Soe for High-Tem- 
perature Service,’ by R. J. Christoffel, R. M 


: Paper not available—see box on page 145 
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Availability of Papers 


Onty numbered ASME 
in this program are available in 
separate copy form until Feb. 1, 
1959. Copies can be obtained 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
N.Y. Prices are 25 cents to mem- 
bers of ASME, 50 cents to 
members. Papers must be ordered 
by the paper numbers listed in this 


papers 


non 


program, otherwise the order wil! 
be returned. The final listing of 
available technical papers will be 
found in the issue of MecHANICAL 
ENGINEERING containing an ac- 


count of the Conference 


Soldan, large 
General 


and C. H 


de partment, 
Y 


Curran, F. H. Domina 
steam-turbine-generator 
Electric Co., Schenectady 
Welding Qualifications and Component Perform- 
ance,' by W. L. Fleischmann, Knolls Atomic 
Power I abor: atory, General Electric Co., Schenec 
tady, N 


Session 7 Mating of Structural Proper- 
ties With Design 2:00 p.m. 
Chairman: W. E. Cooper, Knolls Atomic Power 


Laboratory, General Electric Co., Schenectady 
rY¥ 


William Burggrave, Monsanto 


Louis, Mo 


Co-Chairman 

Chemical Co., St 
Design Values for Thermal Stress in Ductile 
Materials, by B. F. Langer, Westinghouse Electric 
Corp., Pittsburgh, Pa. (Paper No. 58--MET-1) 
Design of Thin-Walled Pressure Vessels Based 
Upon the Plastic Range, by M. G. Sharma and 
see box on page 145. 


Paper not available 


J. Marin, Pennsylvania State University (Paper 
No. 58—-MET-2) 

Ductility and Energy a A in Charpy Test of 
Structural Steels,' by H. Gross and R. D 
Stout, Lehigh Univ #. 


> WEDNESDAY, APRIL 16 


Session 10 Design and Material for 


Low-Temperature Application 
9:30 a.m. 


Chairman: M. A. Shank, Massachusetts Insti 


tute of Technology 
Co-Chairman R 
Louis, Mo 

The Effect of Heat Treatment on the Micro- 
structure and Low-Tempering Properties of 
Pressure-Vessel Steels,’ by J. H. Gross, E. H 
Kottcamp, and R. D. Stout, Lehigh University 
Some Results of Fatigue and Welding Tests of 9 
Per Cent Nickel-Steel Plate, by 7. N. Armstrong 
International Nickel Co.. New York, N. Y 
J. H. Gross, Lehigh University, and R. E 
(Paper No. 58-—-MET-3) 

Pressure eet for Lew-Temperature Serv- 
ice,' by ¢ Soderberg, Jr., The M. W. Kellogg 
Co., New York, N. Y 


Cristian, Nooter Corp., St 


Brien 


> THURSDAY, APRIL 17 


Session 16 Casting Weldments 
9:30 a.m. 
Sidney Low, Chapman Valve Manu 
Wilbraham, Mass 
C. Rulfs, Union Electric Co., St 


Chairman 
facturing Co 
Co-Chairman 
Louis, Mo 
Casting Weldments in a Petroleum Refinery, t 
J. Bland, ( B. Parrish, and R. ( Wheeler, 
Standard Oil Co. (Paper No. 58—MET-5) 
The Welding of Low-Alloy Steel Castings De- 
signed for High-Temperature, High-Pressure 
Service, by N. A. Chapin. C. H. Soldan, and L. W 
Songer, large steam-turbine-generator depart 
ment, General Electric Co., Schenectady, N. VY 
(Paper No. 58 MET-4) 
Welding Cast Components for Nuclear Power 
Application,’ by Vv Rice, Electric Steel 
Foundry Co 


Joint ASME, AIEE, IRE Conference on 
Automatic Techniques to Offer Broad 
Array of Significant Papers 


Meeting slated for Detroit, April 14—16, to emphasize 
automatic control techniques for raw material proc- 
essing and manufacturing industries 


Finav details have been made for the 
technical program of the first Joint Con- 
ference on Automatic Techniques to be 
held at the Hotel Statler in Detroit, Mich., 
April 14-16. A total of 19 papers will be 
delivered during the three-day meeting 

The scheduled papers fall into three 
categories 1) Automatic control and 
test techniques for flow process, manu- 
and utility operations; (2 
engineering, design, and business data 
computation and processing; and (3) 
utilization of control components 

Based on requests for information re- 
ceived by the three co-operating socicties, 
high attendance is expected. 


facturing, 
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A partial list of papers to be delivered include 
the following 
Numerical Control Proves Itself in Production, by 
C. M. Rhoades, Gen. Elec. Co., Schenectady, N. Y 


Semi-Automatic Circuit Component Tester, “eh 
C. Brammer, IBM, Kingston, N 


Advanced Automatic Controls Applied to Metal 
Rolling and Processing Electrical Drive Systems, 
by E. H. Browning, Westinghouse Elec. Corp., 

East Pittsburgh, Pa. 

Control Systems Design by Logic: a Inter- 
locks and Sequential Controls for Chemical 
Processes, by /. P. Laird, E. I. du Pont de Ne- 
mours & Co., Wilmington, Del 

Electronic Control of New Tidewater Refinery, by 
Neil Blair, Panellit, Inc., Chicago, Ill. 

An Analog Computer as an Active Part of a 200- 
hp Automobile Dynamometer System, by G. E 
Hindley, Reliance Elec. & Engineering Co., Cleve- 
land, Ohio 

Data Processing and Control for Steel Millis, by 
D. E. Cummings, Beckman Instruments, Inc., 
Berkeley, Calif 


MEETINGS 
OF OTHER 
SOCIETIES 


March 18-19 
Steel Founders’ Society of America, 
meeting, Drake Hotel, Chicago, III. 
March 25-27 


The Institution of Mechanical Engineers, 
Conference on Technology of Engineering 
Manufacture, London, England 


March 25-27 


International Electrotechnical 
Technical Committee 33 on Power Capacitors, 
Paris, France 


annual 


Commission, 


March 26-28 
The Society of the Plastics Industry, 
nual Pacific Coast Section conference, 
rador Hotel, Palm Springs, Calif. 
March 31—April 1 
Fifth annual Industrial Engineering Confer- 
Purdue University, Lafayette, Ind. 
March 31—April 2 
First annual Texas Conference on *‘Utiliza- 
tion of Atomic Energy,’’ Texas A & M Col- 
lege, College Station, Texas 
March 31-April 4 
American Management Association, Research 
and Development Division, management meth- 
ods for professional people, Sheraton-Astor 
Hotel, New York, N. Y. 
(ASME Coming Events, 


Inc., an- 


El Mi- 


ence, 


see page 143. 


Process Instrumentation for Measurement and 
Control of Level, by George Revesz, Robertshaw 
Fulton Control Co., Philadelphia, Pa. 


The Application of Punch Cards to Automatic 
Weighing of Bulk Materials, by W. B. Young 
Richardson Scale Co., Clifton, N. J. 


Survey of the Application of Automatic Control 
Devices for Electric Power Generation, by A. ( 
Hartranftand F. H. Light, Jr., Philadelphia Elec. 
Co., Philadelphia, Pa 

Application of Computers to Automotive Design 
and System Studies, by J. 7. Olsztyn, Gen. Motor 
Corp., Detroit, Mich. 


Autezestte Engineering Through Computers, by 
W. Ferguson, Westinghouse Elec. Corp., 
3 ast Pittsburgh, Pa. 


Automatic Techniques, Using Large Computers & 
Engineering Computations, by Paschkis 
Columbia University 


Automatic Data Collection, Handling, and Com- 
putation in Highway Design, by J. M. Cahn, 
Benson-Lehner Corp., Los Angeles, Calif 
Automatic Job Control Data Systems, by Car/ 
Pilnick, Consolidated Avionics Corp., Westbury, 
N. Y. 

A Nationwide System for Automatic Processing 
of Business Data, by W. F. Gregory and V. J 
Walsh, Western Union Telegraph Co., New York 
Ly 


The Impact of Available Numerical Control Com- 
ponents on Machine-Tool Design, Ralph Schu 
mann and Edward Loefier, The Warner & Swazey 
Co., Cleveland, Ohio 

Basic Gages and Gaging Considerations for 
Automatic Machine Control, by J. W. Hopper, 
Pratt & Whitney Machine Tool Co., West 
Hartford, Conn. 

Industrial Servo Valve Applications, by 
Spencer, Vickers, Inc., Detroit, Mich. 


R. G. 
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ASME Members: Nominations Are in Order for 1958 


Tue time is fast approaching when 
members of the National Nominating 
Committee will be meeting to select 
the nominees for office in The American 
Society of Mechanical Engineers 

This democratic process of Society 
government can be promulgated only 
by your active participation in the me- 
chanics. If you have any specific names 
to submit for nominations, now is the 
time for you to help fill the slate. 

You may make your nomination 
through your Section representative ot 
directly through Charles A. Davis, Sec- 
retary of the 1958 National Nominating 
Committee. Deere & Company, 1325 
Third Avenue, Moline, Ill. Your nomi- 


nation must be on forms which may 
be obtained from members of the Nomi- 
nating Committee as well as ASME 


Members are reminded that, in accord- 
ance with the Society's Constitution, 
candidates for office of President, Vice- 
Presidents, and Directors shall be of the 
grade of Fellow or Member. Members 
wishing to speak in support of any pro- 
posed nominee have the privilege of 
appearing before the National Nominat- 
ing Committee at a meeting to be held 
during the Semi-Annual Meeting at 
the Hotel Statler, Detroit, Mich., June 
16 and 17, 1958 

You are also reminded that the pro- 
posed nominees for officers are to be 
men who are responsible individually 
and collectively for the administration 
of your Society. They are the trustees 
for the Society, a corporation with 
more than a million dollars in assets 


and an annual income of more than 


$2 million. These officers are to be 
regarded by the members of the Society 
and the public as leaders in their pro- 
fession 

As officers, they 
possess those qualities of 
vision, leadership, responsibility, and 
broad understanding that will justify 
the faith of the members. As _ these 
men must stand before the public, they 
should preferably possess abilities of 
dignified public address 

Make nominations 
your Section representative 
turn, isa member of the Regional Nomi 
nating Subcommittee. The organiza 
tion of the 1958 Nacional Nominating 
Committee was published in the August, 
1957, issue of MecHANIcaL ENGINEERING, 


pp. 821-822 


are expected to 
character, 


your known to 


who, in 


ASME Elects Five to Grade of Fellow Member 


Tue American Society of Mechanical 
Engineers has honored five of its mem- 
bers by electing them to the grade of Fel- 
low of the Society 

To be qualified as a nominee to the 
grade of Fellow, one must be an engineer 
with acknowledged engineering attain- 
ment, have 25 years of active practice in 
the profession of engineering or teaching 
of engineering in a school of accepted 
standing, and be a member of the Society 
for 13 years. Promotion to the grade of 
Fellow is made only on nomination by 
five Fellows or members of the Society to 
the Council, to be approved by Council 

The men who were so honored for their 
outstanding contributions to their pro- 
fession and to the Society are: 


Edward H. Barry 


Epwarp H. Barry, mechanical engi- 
neer, Stone and Webster Engineering 
Corporation, Boston, Mass., has earned 
acclaim for his work in the field of steam- 
power engineering. While not prima- 
rily noted for his early work, Mr. Barry as 
a commissioned officer in the U. S. Naval 
Reserve during World War I and while 
serving in the Bureau of Ordnance was 
one of the inventors of the pilot-directing 
aviation bombsight. In this period also, 
he did pioneer work in the development 
and testing of aviation ordnance—ma- 
chine guns, sights and mounts, the Davis 
nonrecoil gun for antisubmarine use, and 
bombing and gunnery training devices. 
In association with West Virginia Pulp 
and Paper Company, New York, N. Y., as 
supervisor of power, he designed several 
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power plants including one for a new 
board mill and was responsible for power 
plant improvement, efficient operation, 
and plant expansion for five pulp and 
paper mills. During this period he in- 
vented and patented improvements to 
boilers and control devices. For three 
years, Mr. Barry was with the Riley 
Stoker Company, Worcester, Mass., as 
general sales manager. In 1939, he or- 
ganized a private consulting practice 
concerned mainly with modernization of 
industrial steam plants. Later, in 1942, 
he joined the Stone and Webster Engi- 
neering Corporation where he has been 
responsible for power plant studies, final 
design, specifications, and purchasing ne- 
gotiations. He holds many patents and 
is the author of a large number of articles 
published in the technical press. At 
present, he is mechanical engineer mem- 
ber of the Board of Registration of Pro- 
fessional Engineers and Land Surveyors 
of the Commonwealth of Massachusetts, 
and has served as its secretary, vice- 
chairman, and for the year 1957 was its 
chairman. He is a member of the Na- 
tional Society of Professional Engineers, 
and the National Council of State Boards 
of Engineering Examiners. He has 
served on the council of Engineering So- 
cieties of New England, in addition to 
several committees of the ASME and 
other professional societies. For three 
years, he served on the Executive Com- 
mittee of the ASME Boston Section and 
is a past-chairman of that section. He is 
a member of the Newcomen Society and a 
registered engineer in Massachusetts, 
New York, Vermont, and Maine. 


Myron R. Bowerman 


Myron R. Bowerman, director of re- 
search, The Alliance Machine Company, 
Alliance, Ohio, has distinguished him- 
self as an authority in the field of crane 
construction. Mr. Bowerman joined the 
company in 1917, and rose to his present 
position in the engineering department 
from detailer, to checker, to foreman, 
and then to assistant to the chief engi- 
neer. He has contributed greatly to the 
development of many types of specialized 
overhead traveling cranes, such as soak- 
ing pit cranes, stripper and extractor 
cranes, open-hearth charging machine, 
ladle cranes, and soon. He has begun a 
new standardization program for crane 
bridge and trolley travel and hoist 
drives. Mr. Bowerman’s activities have 
not been confined to industry, and his re 
putation not restricted to the great stecl 
companies throughout the country, he 
has also been engaged in the field of edu- 
cation. From 1912 to 1917, he was pro 
fessor of engineering at the Kansas State 
College, Manhattan, Kan. Cranes, as 
well as gearing and calculation of back 
gearing for lathes, have been among the 
subjects of articles written by Mr. Bow- 
erman for technical publications. He is 
a member of the American Welding Soci- 
ety and the Association of Iron and Steel 
Engineers; also the American Institute 
of Electrical Engineers and Tau Beta Pi 
Served as chairman of the Akron-Canton 
Section of ASME; member of National 
Committee on Education and Training 
for the Industries; National Nominating 
Committee, 1947. He is licensed in Ohio. 
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Carey H. Brown 


Carey H. Brown, retired manager of 
engineering and manufacturing services, 
Kodak Park Works, Eastman Kodak 
Company, Rochester, N. Y., has been 
acclaimed for his activities in industry, 
government, and the community. His 
afhliation with Kodak began in 1934 as 
superintendent of engineering and main- 
tenance at Kodak Park. He was chief of 
engineering services and later plant man- 
ager of the Holston Ordnance Works, 
Tennessee Eastman Corporation, Kings- 
ton, Tenn., from 1942 to 1945, when the 
plant led the world in the production of 
high explosives in terms of tonnage. He 
then assumed the position from which he 
retired in 1954, and was in charge of en- 
gineering, construction, maintenance, 
utilities, and various service divisions 
Prior to 1933, he was executive director, 
Rochester Civic Improvement Associa- 
tion; 1933 to 1934, he was on the tech 
nical board of the U. S. Administration of 
Public Works. He had been a commis- 
sioned officer in the Corps of Engineers in 
the U. S. Army and served with engineer 
troops in the United States, Mexico, Pan- 
ama, and France from 1912 to 1919. As 
assistant engineer commissioner of the 
District of Columbia from 1919 to 1923, 
he was engaged in the development and 
enforcement of the first zoning regula- 
tions and in the development of utilities 


and public buildings of the District, and 
from 1923 to 1929 served as engineer of 
the National Capital Park and Planning 


Commission. He served as a member of 
the Task Force on Water Resources and 
Power of the Second Hoover Commission 
following similar activities on a Task 
Committee of Engineers Joint Council. 
He has been president or chairman of many 
organizations both professional and civic 
In 1953, he delivered the Society's Roy V 
Wright Lecture entitled “‘The Engineer 
and His Community."’ He has written a 
number of articles on engineering educa- 
tion and utilization of engineering man- 
power. He served as chairman on the 
Engineering Manpower Commission of 
the EJC and has written papers on the 
objectives and activities of that group 
Colonel Brown is presently a member of 
the board of directors of ASCE. 


Oswald S. Carliss 


Oswatp S. Caruiss, director of engi- 
neering, The Yale & Towne Manufactur- 
ing Company, Philadelphia, Pa., has been 
cited for his significant contributions to 
the engineering profession and for his ac- 
tive participation in community projects. 
His enginecring career began as a co-opera- 
tive student at Worthington Pump and 
Machinery Corporation, Harrison, N. J., 
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in 1928. He later went to Stirling 
Foundry, Stirling, N. J., and in 1933 was 
assistant to the supervisor of industrial 
relations at Newark College of Engineer- 
ing, where he assisted with the general 
operation of the co-operative plan of col- 
lege training. In 1934, he joined the H & 
B American Machine Company, Paw- 
tucket, R. I., as chief engineer in charge 
of all drafting, design, and development 
work for a complete line of cotton and 
cut-rayon processing machinery. As a 
mechanical designer with the Wood 
Newspaper and Machine Company, 
Plainfield, N. J., he was engaged in the 
design of printing equipment. At the 
Kron Company, Bridgeport, Conn., in 
1937, as chief engineer, he supervised all 
drafting, design, and development on a 
line of industrial dial scales. In this 
connection, he holds patents on many 
types of weighing and measuring appara- 
tus. The Kron Company was purchased 
by The Yale and Towne Manufacturing 
Company in 1944, and Mr. Carliss rnoved 
to Philadelphia with that company. Here 
he worked on the development of a new 
type dial indicating mechanism, a new 
type of platform scale, and the redesign- 
ing of the hopper-type lever systems 
which are used largely in the batching 
industry. He has been in his present po- 
sition since 1952, and in this capacity he 
has supervised work on gas and diesel 
trucks, electric trucks, hand trucks, and 
electric and hand hoists. He also super- 
vises the company’s experimental de- 
partment. He has presented and had 
published many papers on materials 
handling. He is a member of the SAE, 
The American Society of Naval Engineers, 
American Materials Handling Society, 
The Franklin Institute, and Tau Beta Pi. 
As a member of this Society he has been 
an active member of the Fluid Power 
Systems Subcommittee of the Hydraulics 
Division and in 1957 was its chair- 
man. He holds honorary membership 
in the British Industrial Truck Asso- 
ciation. He is a member of the Indus- 
trial Truck Association, served as chair- 
man of the Engineering Committee in 
1957, and is again chairman for 1958. In 
1956, he represented the ITA in Paris at 
the Fédération Européenne de la Manu- 
tention, and in Vienna in 1957. He isa 
registered professional engineer in the 
State of Pennsylvania. 


Richard G. Folsom 


RicHarp GiLMAN Fotsom, president, 
Rensselaer Polytechnic Institute, Troy, 
N. Y., has earned distinction in engineer- 
ing education, in research, and as a con- 
sultant in engineering. When he was 


enrolled at the California Institute of 
Technology as an undergraduate student, 
and in 1928 received a BS degree in me- 
chanical engineering, his educational 
pattern was made. He continued his 
studies at Cal Tech for his graduate de- 
grees, MS conferred in 1929 and PhD, in 
1932; and at the same time beginning his 
career in education—serving as a teaching 
fellow at the Institute. He joined the 
faculty of engineering at the Univeristy of 
California at Berkeley in 1933 and rose 
through the academic ranks to chairman 
of the Division of Mechanical Engineer- 
ing in 1949. Heremained in this position 
until 1953 when he went to the Univer- 
sity of Michigan as director of the Engi- 
neering Research Institute and professor 
of mechanical engineering. It was this 
position which he relinquished to assume 
his present office. Rigorous training in 
fundamentals and a creative approach to 
their application have distinguished his 
teaching in the areas of thermodynamics, 
fluid mechanics, and experimental engi- 
neering. Dr. Folsom’s research efforts 
have been directed toward numerous in- 
vestigations in the field of fluid mechanics 
including centrifugal and deep-well pump 
studies, flowmeter research, wave and 
wave action studies, and experimental 
and theoretical studies of rarefied gas flow 
dynamics. His consulting services have 
been received by such firms as General 
Electric, Detroit Controls, Aerojet Gen- 
eral, and the U.S. Navy. As an admin 
istrator, his activities are deserving of 
equal note. While director of the Engi- 
neering Research Institute at Michigan, 
he was responsible for an extremely large 
dollar volume of research (approximately 
$12.5 million in 1957). Author or co- 
author of over 30 articles and papers, his 
work has been published in the journals 
of the ASME and other professional 
societies, as well as in the technical 
press. 

His participation in ASME activities 
includes membership on the Professional] 
Divisions Executive Committee and the 
Educational Advisory Committee. He is 
research secretary for the Hydraulic Divi- 
sion, and Hydraulic Division representa- 
tive on the Research Planning Commit- 
tee. The Research Committee on Fluid 
Meters and the Power Test Codes Com- 
mittee No. 8—Centrifugal Pumps also 
include him as a member. Other socie- 
ties of which he is a member include 
ASEE, ARS, and AIChE; he is on the 
ECPD Education and Accreditation Com- 
mittee; he also is an associate fellow of 
the Institute of the Aeronautical Sciences, 
and a member of Sigma Xi and Tau Beta 
Pi. He is a consulting editor for the 
McGraw-Hill Series in Mechanical En- 
gineering. 
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Professional Development and 
Engineering Registration 


By E. T. Donovan’ 


Last year marked the 50th anniversary 
of the enactment of the first engineering 
registration law, Wyoming's law of 
1907. Almost from the beginning, engi- 
neering registration laws carried a con- 
notation of a requirement of professional 
development beyond a formal engineer- 
ing education as one of the criteria for 
registration. This connotation 
tainly obvious in the requirements, even 
in the early laws, that college graduation 
alone is not a sufficient qualification for 
registration, but that, in addition, the 
candidate must present a record of at 
least four years of experience satisfactory 
to the board. There is certainly more 
than an implication that, during the four 
years during which experience is being 
acquired, the young engineer will grow 
and develop professionally to a status of 
competence meriting the recognition of 
licensure 


is cCcr- 


Model Law for Engineering 
Registration 


As early as 1909, the American Society 
of Civil Engineers became interested in 
the subject of registration and debated 
the question in their meetings and in their 
proceedings. By 1911, a committee of 
ASCE had drafted the first Model Law 
for engineering registration, and al- 
though the committee report was not en- 
dorsed by the society, that Model Law, 
together with later revisions of it, be- 
came the basis of most of the actual state 
laws which have been enacted subse- 
quently. The latest Model Law, that of 
1946, still contains a requirement of ‘‘at 
least 4 years of experience in engineering 
work of a character satisfactory to the 


! Development engineer, Western Electric 
Company, North Andover, Mass. Assoc 
Mem. ASME. 

2 Acting dean of technology, University of 
New Hampshire, Durham, N. H Mem. 
ASME 


1958 


148 / MARCH 


board, and indicating that the applicant 
be competent to practice engineering.” 
The last words of this sentence are sig- 
nificant in emphasizing that develop- 
ment of the applicant be carried to a 
minimum level of attainment, that level 
which makes him competent to carry on 
engineering work. The 1946 law has 
been endorsed by The American Society 
of Mechanical Engineers, as were some of 
the previous versions, as well as by a 
dozen other engineering societies 


Growth of Engineering Registration 


The growth of engineering registration 
may be looked upon as phenomenal or 
disappointing, depending upon the stand- 
ard used in judging the growth. Engi- 
neering registration dates back only 50 
years, and this only in the sparsely settled 
state of Wyoming. Registration laws 
were not passed in the more populous 
states until 1915 and later. The latest 
registration law in the country was not 
enacted until 1950. With this law, every 
state and political subdivision of the 
United States provides for the registra 
tion of engineers. In spite of this rela- 
tively recent enactment of registration 
laws, the roster of licensed engineers has 
grown by leaps and bounds. In 1907, or 
prior to 1907, the registration was, of 
course, zero. By 1930, the total number 
registered in this country was only 20,000; 
by 1940, 60,000; by 1950, 150,000; and 
by 1957 something in excess of 210,000, 
or approximately one third of the profes- 
sional engineers in the United States 
The growth figures seem encouraging; 
but the fact that unregistered engineers 
outnumber registered engineers, two to 
one, should give us cause to wonder and 
question whether engineering registra- 
tion has been entirely successful 

Comparison is sometimes made with 
the medical profession or with the legal 
profession where all practitioners are 
registered. Perhaps the principal ex- 
planation of the difference between these 


professions and that of engineering is that 
in these professions registration is a pre 
requisite of practice, whereas in enginecr- 
ing it is a prerequisite only to private 
practice and most engineers are not in 
private practice 


Registration as Step to Unity 


If the junior engineer were to ask me, 
‘Why should I become registered. when 
two out of three engineers have not 
found it necessary to do so2?’’ I would like 
to answer his question on the purely un 
selfish basis of his contribution to the 
improvement of the engineering profes- 
sion, by joining the ranks of those who 
engineers 


are legally recognized as 
would 


Also, engineering registration 
probably contribute to the unity of the 
profession. The growth of registration 
may eventually end the use of the name 
engineer,’ by that extremely large 
group of persons for whom the name 
seems to have a fatal fascination, and who 
would like to apply it to themselves, no 
matter what their work may be 

Perhaps, the more effective argument 
for registration of the junior beginner is a 
Registration will pro 
professional 


more selfish one 
vide certification of his 
qualifications and provide for him pro- 
fessional identification and recognition 
Registration does not make a better en- 
gineer. All registration does is place the 
stamp of accomplishment on him. The 
professional development that has taken 
place has occurred prior to registration 

If such development has taken place 
previous to being licensed, it can be ex- 
pected that development will be con 
tinued subsequent to that event. Pro- 
fessional development should be re 
flected in income. A bulletin of the 
Schenectady General Electric Engineers 
Association recently published results 
tending to prove such atelationship. The 
results of a questionnaire returned by 2346 
engineers were given in some detail and 
were summarized as follows: ‘‘The man 
with the license is the beneficiary of 
probably $2000 to $2500 a year more in 
salary in the age level above 40 years 
Below 40, the advantage is reduced to 
$500 to $1000 per year. At all levels a 
financial advantage exists for the licensed 
engineer."’ The report goes on to ques 
tion whether the salary differential is the 
result of the license, and suggests the 
possibility that the same personal in- 
gredients which activate them to work 
for a license also result in the acceptance 
of greater responsibility in their work 
This same bulletin also indicates that in 
General Electric, by middle age, approxi- 
mately 50 per cent of the engineers are 
registered 
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Young Engineers and Registration 

It would seem to me that much of the 
burden of spreading the gospel of regis- 
tration must fall on the junior engineers. 
We older men have become accustomed 
to the age in which the men with licenses 
were either nonexistent or in the small 
minority. The junior engineers are en- 
tering their careers to find registrants ap- 
proaching equality in numbers with non- 
registrants. I am sure that they will find 
in the near future that registration will 


become a mark of the successful engineer 
and that preparation for registration will 
become an important factor in profes- 
sional development. 


Registration Ever-Increasing Importance 

With changes which are taking place 
in engineering education, registration is 
becoming more important than ever. For 
better or worse, engineering education is 
placing more emphasis on basic sciences 


ASME Members Asked to Assist in. . . 
... Guidance—The Engineer’s Responsibility 


Enorneers have an obligation to the 
profession and a continuing responsibility 
to interest qualified young people in our 
secondary schools in entering the en- 
gineering profession 

Engineers generally are aware of the 
importance that engineers play in our 
economy and of the increasing role that 
they will fill in the future. In spite of 
fluctuations in the business cycle, the 
continuation of our technological prog 
ress will require a steady and increasing 
flow of highly qualified engineering 
graduates into the profession. Our econ- 
omy and our national defense need en- 
gineers and will continue to need them 
over the years in increasing numbers. 

The Guidance Committee of the En- 
gineers’ Council for Professional De- 
velopment has been engaged in guidance 
work to interest those secondary school 
students possessing the necessary apti- 
tudes to embark on engineering careers 
Under the sponsorship of the national 
committee, the country has been divided 
into eight regions, each with a regional 
chairman. The regional chairmen have 
organized state committees to implement 
the guidance work at the ‘‘grass roots’’ 
level. It is here that the effective guid- 
ance work is accomplished. To date, 
committees in 48 states and the District 
of Columbia have been organized. These 
state guidance committees work directly 
with the high schools, counseling stu- 
dents to study mathematics and the 
sciences and urging those who show the 
necessary aptitudes to consider a career 
in engineering. 

The state guidance committees carry 
out their objectives through a wide 
variety of projects and programs, through 
talks and panel presentations before stu- 
dent groups and assemblies and before 
teachers, vocational counselors, and 
parents; through inspection trips and 
the showing of appropriate technical 
films; through the promotion of en- 
gineering clubs and science fairs; through 
individual counseling; and through 
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other activities. This is an effort by 
engineers for their profession. This is 
a professional activity which is not in- 
tended to favor particular industries or 
technical specialties. Rather, the effort 
is directed toward strengthening the en- 
gineering profession so that it may be 
equal to the task of keeping our tech- 
nical progress moving forward 

Because not all high-school students 
have the necessary aptitudes, and since it 
is necessary to interest the qualified to 
enter engineering colleges, help is needed 
at the local level to adequately carry on 
these guidance activities. There is a 
place and a need for all engineers who 
are interested to engage in this work 
ECPD asks the members of ASME to 
volunteer their assistance in this effort. 

To facilitate ASME members in this 
worthy cause, we list the Regional 
chairmen: 
Region I, E. Donovan, University of New 
Hampshire, Durham, N. H. 
Region II, Herbert F. Roemmele, Dean 


and the fundamental engineering sciences 
and less on engineering applications, as 
suming that the application of science to 
engineering can be acquired by the young 
engineer in the early years after gradua 
tion. But the young engineer cannot 
acquire competence by any process of 
osmosis. He must study and work, and 
apply himself more than he ever did in 
He must develop to qualify for 


college. 
He cannot afford a postco]l 


registration. 
lege slump. 


of Students, Cooper Union School of En 
gineering, New York 3, N. Y 

Region III, F. J. Jeffers, Baltimore Gas & 
Electric Company, Baltimore 3, Md. 
Region IV, J. H. Lampe, Dean of En 
gineering, North Carolina State College 
Raleigh, N.C. 

Region V, H. P. Skamser, College of Fn 
gineering, Michigan State University, 
East Lansing, Mich 

Region VI, John Gammell, director of 
Graduate Training, Allis-Chalmers Manu- 
facturing Company, Box 510, Milwau 
kee 1, Wis. 

Region VII, Robert Matteson, California 
Research Corporation, 200 Bush Street, 
San Francisco, Calif. 

Region VIII, C. L. Svensen, secretary, 
State Board of Registration for Profes 
sional Engineers, 308 West 15th Street, 
Austin 1, Texas. 


For the Regions outside continental U.S., 
R. F. Shaw, Vice-President, Foundation 
Company of Canada, Ltd., 1900 Sher 


brook St., W., Montreal, Canada; and 
Marsh W. Ball, P.O. Box 3256, Honolulu, 
fe FT 


ASME Symposium to Discuss 
Role of Viscosity in Lubrication 


How sensitive are machines to the vis- 
cosity of the oil used to lubricate them? 
What criterion do designers use in se- 
lecting the vicosity of the oil for which 
machine bearings are designed? These 
and other practical questions concerning 
the role of viscosity in lubrications will 
be discussed at a two-day symposium 
sponsored by the Lubrication Division 
of The American Society of Mechanical 
Engineers, March 10 and 11. The Sym- 
posium will be held at the Socony Mobil 
training center, 150 East 42nd Street, 
New York City. Meetings will run 
from 9:30 a.m. to 5:00 p.m. All inter- 
ested in lubrication are urged to attend. 

The first session will deal with factors 
affecting viscosity and will include: 
‘Effect of Temperature on Viscosity,” 
by H. H. Zuidema, Shell Oil Company; 


“Effect of Pressure on Viscosity,’’ by 
E. M. Barber, Texas Oil Company; and 
‘Effect of Rate of Shear on Viscosity,’ 
by Allen Beerbower, Esso Standard Oil 
Company. 

The sensitivity of machines to viscosity 
change will be covered by R. C. Garret- 
son, Westinghouse Electric Corporation; 
Charles Bailey, U. S. Steel Corporation; 
J. H. Hitchcock, Morgan Construction 
Company; and K. G. Henrikson, Socony 
Mobil Oil Company. 

The criterion used by engineers in 
selecting viscosity of the oil for which 
machine parts will be designed will be 
covered by William M. Kauffman for 
pistons and other parallel surfaces. 

The last session will be devoted to a 
general summary and discussion of the 
problems raised in the previous sessions. 
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CODES AND STANDARDS WORKSHOP 


B16.5 Revision Published 


Tue new revision American Standard 
Steel Pipe Flanges and Flanged Fittings, 
B16.5-1957, is now available from the 
Society. This revision has deleted the 
Class B  pressure-temperature ratings 
and has clarified the remaining ratings 
formerly Class A. An appendix is in- 
cluded to define gasket qualifications 
(other than ring joint) suitable for pres- 
sure-temperature ratings in the standard 
Another appendix defines the methods 
of calculating bolt lengths. Pressure- 
temperature data have been added for 
additional materials. Copies are avail- 
able at $3 from The American Society 
of Mechanical Engineers, Order Depart- 
ment, 29 West 39th Street, New York 18, 
N. Y 20 per cent discount to ASME 
members 


New Standards 


The following revised standards are 
with the American Standards Association 
and approval is expected shortly 


Machine Pins—B§5.20- 

Mounting Dimensions of Lubricating 
and Coolant Pumps for Machine Tools 
B5.28- 

Markings for Grinding Wheels and 
Other Bonded Abrasives—B5.17- 


Draft Standard on Involute Splines, 
Serrations and Inspection 


BS Technical Committee No. 13 is 
currently undertaking revision of the 
three BS splines standards. It is their 
intent to arrive at one standard incorpo- 
rating what was formerly in the three 
separate standards. Single copies of a 
portion of this revision are now avail- 
able on request for the purpose of eliciting 
comments from industry. Requests 
should be directed to The American 
Society of Mechanical Engineers, Stand- 
ards Department, 29 West 39th Street, 
New York 18, N. Y. 


Officers Named for 
Sectional Committee B76 


S. F. DesMarais, E. I. du Pont de Ne- 
mours & Company, Inc., has been ap- 
pointed chairman of Sectional Committee 
B76 on Standardization of Cooling 


Towers. J. H. Bateman of the Mar- 
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ley Company has been named vice-chair- 
man. The Sectional Committee was 
recommended by a General Conference, 
called as a result of a request by the 
Chemical Committee Advisory Board of 
ASA. The scope of the committee at 
present is asioilows. “‘The establishment 
of standards for cooling towers. In es 
tablishing these standards, consideration 
shall be given to: 

4) performance-testing procedures, 

(6) materials for construction, includ- 
ing preservative methods, 

©) mechanical components, 
safety requirements, 
water treatment, 
fire protection, 
performance analysis, and 

(4) dimensions.”’ 

Eight subcommittees have been ap- 
pointed with the following chairmen 
Subcommittee 1—Performance Testing 

Procedures, E. C. Smith, Hudson Engi- 

neering Corporation 
Subcommittee 2—Matcrials, W. R. 

Thomas, Carbide & Carbon Chemicals 

Company 
Subcommittee 


3—Mechanical Compo- 


S. F. DesMarais 


nents, D. D. Herrman, Hartzell Pro- 
peller Fan Company 

Subcommittee 4—Safety Requirements, 
Henry G. Strong, Air Conditioning and 
Refrigeration Institute 

Subcommittee 5—Water Treatment, J. L 
Powell, Union Carbide Nuclear Com- 
pany 

Subcommittee 6—Fire Protection, H. C 
Cranick, Factory Insurance Associa- 
tion 

Subcommittee 7—Performance Analysis, 
Donald M. Vestal, Texas Agriculture 
and Mining College 

Subcommittee 8—Dimensions, John R. 
Buss of the Monsanto Chemical Com- 
pany 

At the request of one of the sponsors the 

subcommittees have been asked to make 

a formal report to the Sectional Com- 

mittee on the feasibility of standardiza- 

tion in their assigned areas 


Frank Xavier Gilg 

It is with deepest regret that word was 
received on Jan. 26, 1958, of the death 
of Frank Xavier Gilg, Mem. ASME, 
member of the Boiler and Pressure Vessel 
Committee. 


J. H. Bateman 
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Mr. Gilg was executive assistant of the 
Boiler Division of The Babcock and 
Wilcox Co. and, in addition to being a 
member of the Main Committee since 
1954, he served on the Subcommittee on 
Care of Steam Boilers in Service, the Sub- 
committee on and the 
Executive Committee, as well as many 
Special Committees and Subgroups. He 
was chairman of the International Stand 
ards Organization Committee for the Uni 
fication of Boiler Codes and was leader 
of the American delegation at the inter 
May, 


Power Boilers 


national conference in Paris in 


1953, to develop this Code 
Mr. Gilg was the author of many tech- 
nical papers on boilers, stokers, and fur 


naces and held patents on boilers, super 
heater construction, and special designs 
He served on the Advisory Committee of 
the National Board of Boiler and Pres- 
sure Vessel Inspectors and was a member 
of the Uniform Boiler 
and Pressure Vessel Laws Society, Inc 
His other affiliations included the 
American Society for Testing Materials, 
American Boiler Asso 
Air Pollution Control Associa 


Council of the 


Manufacturers 
ciation, 
tion, American Standards 
Sectional Committee B16, and the Inter 
national Institute of Welding 

The members of the Boiler and Pressure 


Association 


Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 


Service. These rates have been established in 


CHICAGO 
84 East Randolph St. 


NEW YORK 
8 West 40 St. 


Men Available’ 


Process Engineer, BME; 29; experienced in 
producing sound castings in sand, shell, and in 
vestment casting media—both ferrous and non 
ferrous alloys, five years; also experienced in de 
sign of soft-metal dies and all inspection proce 
dures including metallurgical, x-ray, zyglo, and 
magnaflux. Prefers metropolitan New York or 
Long Island Me-513 

Engineering Management, BEE and BME; 
40; PE; two years project manager design, fab 


' All men listed hold some form of ASME 


membership 


MECHANICAL 


ENGINEERING 


F. X. Gilg 
Vessel Committee at their February 
meeting expressed their fecling of deep 
loss in Mr. Gilg’s death and extended 
their sympathy to his family 





ENGINEERING SOCIETIES 
PERSONNEL SERVICE. iInC 


[Agency] 





order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi- 
neering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


SAN FRANCISCO 
57 Post St. 


DETROIT 
100 Farnsworth Ave. 


rication, installation large domestic and foreign 
nuclear reactors; 13 years electromechanical 
plant engineering. Heavy on design, fabrica 
tion, plant layout, installation and maintenance, 
large and heavy mill equipment; three years elec 
trical engineer in steel mill research and develop 
ment. Prefers U. S., with exception of deep 
South; will consider Florida. Me-514. 


Chief Engineer, BME, MME, PE; 36; ability 
to organize and direct varied engineering or manu 
facturing functions. Consultant to design and 
manufacturing engineers for economic designs 
and manufacturing feasibility with 17 years’ in 
dustrial experience. Taught design and manu 
facturing at several universities for seven years 
Prefers northern N. J.,or New York City. Me-515. 


Code Requirements for Brazing 
Now Included in ASME Boiler & 
Pressure Vessel Code 


Rules have now been adopted by the 
Boiler and Pressure Vessel Committee 
and added as a new Part C to Section IX, 
Welding Qualifications, to cover braz- 
ing. 

The rules in this section of the Code 
apply to the qualifications of brazing pro- 
cedures, and brazing operators engaged 
in brazing under the Code. The brazing 
processes covered are: Manual Torch 
Brazing, Furnace and Mechanized Torch 
Brazing, Induction Brazing, Electrical 
Resistance .Brazing and Dip Brazing 
Salt and Flux Bath. 

Its many tables and figures include 
grouping of brazable matcrials for pro- 
cedure qualifications and brazing alloys 
for procedure and performance qualifica- 
tions, type and number of test speci- 
mens required, brazing positions and di- 
mensions of test plates. The Appendix 
includes recommended forms for manu- 
facturer’s record. 

This section is included in the winter, 
1957, pink sheet Addenda issued Jan. 
25, 1958, and is available from the ASME 
Order Department, 29 West 39th Street, 
New York 18, N. Y. 


Mechanical Engineer, BME; 40; 19 years’ di 
versified shop, engineering consulting, and admin- 
istrative experience in U. S. A., Hawaii, Greenland, 
and South America. Heavy experience in design, 
development, and management Location, op- 
tional. Me-516. 


Designer, BS (ME); 25; 1'/2 years as enlisted 
man in U. S. Army under Scientific and Profes 
sional Program as project engineer handling de 
sign, specification writing, and estimating of 
small government contracts. Prefers New York 
City. Me-517. 


Plant Engineer, BSME; 35; 12 years including 
drafting, junior engineer, maintenance foreman, 
assistant to plant engineer, assistant main 
tenance-department head, and maintenance en- 
gineer, all in chemical plants; 10 years with pres 
ent company. Prefers South, East, or Midwest. 
Me-518. 


Research or Development Engineer, MS 
(ME); 35; 11 years’ experience involving calcu 
lations of springs, steam and gas flow, cams and 
linkages, dynamics, electric circuits, stress and 
deflections, small turbines, sleeve bearings, ther 
mochemistry; testing of fire extinguishers and 
detectors, pneumatic devices; extrusion of com- 
pounds; design of test oven; use of pulse timer, 
environmental specs; supervision of wiring; data 
reduction. Prefers New York City or northern 
N. J. Me-519. 


Factory Manager, 55; 20 years’ experience in 
plant management and top-level staff. Single 
and multiplant operations. Metalworking, build- 
ing materials, assemblies, abrasives. Ability in 
organization, management controls, labor rela 
tions. Location, optional; except metropolitan 
New York. Me-520. 


R&D, Ph.D.; 


heat-treating 


over 40 
cabinets, 


Design, 


Designer, 
gadgets, 


development, 
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Region Host 
I Massachusetts Institute of 
Technology 
II New York University 
Cornell University 
Vanderbilt University (Her- 
mitage Hotel) 
University of Detroit 
Marquette University 
Northern Tier 
University of Notre Dame 
Southern Tier 
University of British 
Columbia 
Northern Tier 
University of Santa Clara 
Southern Tier 
Kansas State College 
Northern Tier 
New Mexico AKMA 
Rocky Mountain Tier 
Southern Methodist 
University 
Southern Tier 





1958 ASME Regional Student Conferences 


Date 
April 11-12 


Place 
Cambridge, Mass. 


March 29 
April 18-19 
April 11-12 


New York, N. Y. 
Ithaca, N. Y. 
Nashville, Tenn. 


April 11-12 
April 18-19 


Detroit, Mich. 
Milwaukee, Wis. 
Notre Dame, Ind. May 2-3 


Vancouver, B. C. May 2-3 


Santa Clara, Calif April 18-19 


Manhattan, Kan. April 28-29 


State College, N. Mex. April 11-12 


Dallas, Texas April 25-26 





Three years 
electromechanical manu 
assembly work, 
languages in 
Prefers New 


miscellaneous projects, two years 
apprenticeship major 
facturer—machine operator, 
methods, and procedures. Five 
cluding Spanish. U. S. citizen 
York area. Me-521 


Industrial Engineer, BSAdE; 30; spring indus 
try (furniture) 2'/: years; steel construction, | 
year; power-transmission equipment, | year 
Prefers New York metropolitan area. Me-522 


Sales or Executive Manager, BSME; 45; 20 
years’ sales management, engineering, production 
and cost experience in the fabrication of corrosion 
resistant process equipment for the chemical, 
petroleum, pharmaceutical, and AEC field Pre 
fers New York metropolitan area. Me-523 


Chief Engineer, PE; 45; 25 years’ production, 
design, research and construction, broad mechani- 
cal, electrical, and electronic experience. Pre 
fers continental United States. Me-524 


Design and Development Engineer, BSME; 
29; 4'/: years’ aeromechanical-engineering design 
experience Held supervisory position in the en 
gineering department of a major company Ex 
perienced in administration and scheduling of en 
gaowns assignments. Location, optional. Me- 
52 


_ Manager and/or Representative, BS: 

35 our years with heavy steel-mill equipment 

in charge of Mexican office and 

operations in contact with Mexican steel industry. 
27 


export company, 


Prefers Mexico, Latin America. Me-52 


Administrative Engineer, ME; 32; registered; 
seeks responsible position where advanced man- 
agement and manufacturing techniques could be 
applied to advantage. Diverse background in 
administration, product industrial and manu- 
facturing engineering, production control, pro 
duction, cost accounting, procurement, main- 
tenance, etc., in metal-products manufacturing. 
Location, optional. Me-528 


Design or Project Engineer, BME, MS; 32; 4'/s 
years design of petroleum refineries and chemical 
plants; 4 years machinery manufacturers, test- 
ing, development, application work; 3 years 
Naval officer, engineering experience. Prefers 
New York metropolitan area. Me-529 


Production Trainee, BSME; 24; summer la 
during high school. Three years Engineer 
Officer aboard U. S. destroyer; 80 men in depart 
ment. In charge of all mechanical equipment ex- 
cluding armament. Location optional. Me- 
530-859-Chicago. 
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Sales or Development Engineer, BSME; 30; 
3'/: years selling controls to gas-appliance manu 
facturers in northeastern United States; 3 years 
design and development of gas-fired heating equip 
ment. Limited travel. Prefers Midwest or 
East. Me-531-854-Chicago 


Chief “eg BME; 20 years’ 
experience Maye = of handling project through 
concept, research, design, development, and pro 
duction. Experience includes heavy corrugated 
paper-box machinery, machine tools, rocket en 
gines, valves, electromechanical devices, facsimile 
wire photo. Prefers New York metropolitan 
area Me-532 


Mechanical Engineer, BME; 29; seven years’ 
experience in design, construction, operation of 
centrifugal and permanent molds for aluminum 
castings. Supervisory position three quarters of 
this time. Prefers Detroit area or Northeast 
Me-533- Detroit 


Project Engineer, 20; development machines, 
design of production and custom commercial 
atomic energy products, five years. Centrifugal 
pump manufacturing, extensive foundry, and ma 
chine-shop experience. S-177-Mech. 


Positions Available 


Project Mechanical Engineer, ME, graduate, 
at least five years’ special machinery design, 
specification, and installation experience covering 
large radars and motor-driven equipment includ 
ing structural stress-analysis work. $10,000 
New York,N. Y. W-5762 


Plant Manager, Mechanical Engineer, at least 
ten years’ production and managerial experience 
covering industrial boilers, heat-exchangers, and 
fabricated steel products. Either Portuguese, 
Spanish, or German desirable but not essential. 
$15,000-$18,000, plus bonus, housing, and trans 
portation. Brazil. F-5765. 


Staff Consultant, Management Controls, en 
gineering graduate, preferably advanced courses 
in business administration oud theee to five years’ 
experience covering budgets, standard costs, and 
various freostel controls. Moderate traveling 

2,000. New York, N. Y. W-5770. 


Seghaets, Maintenance Supervision, at least 
five years’ supervisory operating experience in 
— steam- Paden’ chemical processing, 

and ust 
have re power ghent license. $8000 $10,000. N. J 





Writer, Graduate Mechanical Engineer, some 
experience in writing both for technical publica- 
tions and for brochures, pamphlets, instruction 
sheets, etc., for the oil-field materials business 
Company will train if applicant shows writing 
ability. Southwest. W-5782 


Sales Engineer, mechanical graduate, early 
30's, to sell small industrial boiler installations to 
OEM, consumer applications, etc., in Bronx and 
Westchester County. $7200-$8000, plus bonus 
and expenses. W-5784 


District Managers or Sales Representatives, 
two preferably college graduates, 25-40, minimum 
of three years in sales or operating in gas-trans 
mission or distribution industry, or in pipe-coat 
ings sales. Will be responsible for sales to gas 
industry, both transmission and distribution. 

7500-$10,000 plus bonus, potential to $12,000 
One for Kansas City or Minneapolis; one for 
Dallas or Houston, Texas. W-5789 


Engineers. (a) Departmental engineer, gradu 
ate mechanical or equivalent, 28-45, five years in 
metalworking industry, preferably in production 
engineering or shop supervision Experience 
should include one or more of the following 
welding, forging, cold forming Will be respon 
sible for liaison between manufacturing-engineer 
ing department and production department on 
matters of tooling and tool control. $7200 
$8400. (c) Tool design and drafting supervisor 
graduate mechanical or equivalent to 50, five to 
ten years’ practical experience in tool design, pref- 
erably with supervisory experience Will pro 
vide tool designs and drawings needed for produc 
tion metalforming operations, i.e., welding, ma 
chining, forging, etc To start, $6600-$8400 
Northwestern Pa. W-5790. 

Engineers. (6) Project engineer, 27-50, grad 
uate mechanical, minimum of five years’ ma 
chine-design experience, preferably in air-moving 
equipment Will be responsible for rotary vac 
uum-pump design $7000-—-$9000 c) Project 
engineer, graduate mechanical, 27-50, minimum 
of five years’ machine-design experience, prefera 
bly in air-moving equipment Will be respon 
sible for multistage centrifugal blower design 
$7000-$9000. Southeastern Ind W-5791 


(a) Senior de sign engineer 
graduate mechanical, 25-50, minimum of three 
years in machine design, preferably air-moving 
equipment. Will be responsible for structural 
and mechanical design of multistage centrifugal 
blowers $6500--$8500 6) Design engineer 
graduate mechanical, one to two years’ machine 
design experience desirable but not essential 
Will be responsible for structural and mechanical 
design of single-stage centrifugal blowers. $5600 
$7200. Southeastern Ind. W-5793 


Design Engineers. 


Engineers. (a) Project manager, 35-45, grad 
uate mechanical or marine engineer, to report 
directly to chief engineer Will be responsible for 
all mechanical-engineering design for construction 
of tankers and cargo ships. Must have ten years 
experience in marine-engineering field or in large 
stationary power-plant design Work will in 
clude preparation of specifications, material and 
equipment analyses, estimating costs, setting up 
test program for completed power plant and auxil 
iary equipment. $10,000-$14,000. (6b) Project 
engineer, power plant, 30-40, graduate mechanical 
or marine engineer, minimum of five years’ ex 
perience in marine engineering or in large station 
ary power-plant design. Will be responsible for 
power-plant engineering work in the design of 
ocean-going tankers and cargo ships. Work will 
include preparation of power-plant specifications, 
for der heat balances, compiling specifications 
or one ory boilers, main-propulsion turbines, etc 

9000-$12,000. Pa. W-5801. 


Engineers. (a) Machinery engineering super 
visor, MS (ME) desired, at least 12 years in de 
sign and manufacture of rotating or reciprocating 
machinery, broad understanding of engineering 
and shop practice. Will be responsible for tech 
nical excellence and design policy of products, and 
to determine and co-ordinate machinery programs 
etc. To$12,000. (b) Pressure-vessel engineering 
supervisor, MS (ME) desired, at least ten years’ 
experience in the design and manufacture of heat 
exchangers and pressure vessels, good understand- 
ing of engineering and shop practice. Will super- 
vise planning and scheduling of work, and co- 
ordinate manufacturing and engineering problems 
To $10,000 a year. Pa. W-5806 


Sales Engineers. (a) Sales engineer, senior 
BS in mechanical or chemical engineering, 28-38, 
minimum of five years’ experience in the sale of 
capital goods to the chemical industry. Must 
have good working knowledge of chemical proc- 
esses and chemical-plant operations. To $12,000 
(b) Sales engineer, senior, 28-38, BS in mechanical 
or chemical engineering, with a minimum of five 
years’ experience in the sale of capital goods, pref- 
erably in sales to the steel industry. Should have 
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good knowledge of steel-mill processes such as 
combustion, operation of blast furnaces, open 
hearths, electric furnaces, Bessemer and oxygen 
converters, etc To $12,000. (c) Sales engineer, 
senior, 28-42, BS in chemical or mechanical en 
gineering, at least five years’ experience in the 
sale of U. S. manufactured capital goods to foreign 
markets Must have good knowledge of inter 
national trade procedures. Will initially main- 
tain contact with U. S. based representatives of 
foreign firms and will travel about 50 per cent of 
time. May in the future be required to travel 
world wide to negotiate sales Headquarters, 
Pa. W-5807 

Vice-President—-Sales, graduate, to direct 
sales of large manufacturing company to process 
industries, power utilities, and consulting engi- 
neers. Experience in effective market research, 
forecasting, and sales-promotion techniques 
$18,000, plus stock-option participation and profit 
sharing. East W-5808 


Chief Engineer, graduate mechanical, experi 
enced engineering manager, to direct research 
and development program; strong background 
in metallurgy and the design and application of 
steam power-plant equipment $15,000 plus 

rofit sharing. Only East W-5809 


Chief Mechanical Engineer, graduate mechani 
cal, to supervise an engineering-design and draft 
ing room for company manufacturing noise-con 
trol equipment for aeronautical industry. Should 
have experience in structures, piping, mechanics 
of fluids, fabrication $10,000-$12,000 plus 
profit sharing New York, N. Y W-5811 


Sales Manager, graduate mechanical or chemi 
cal, 35, some sales experience and experience in 
the use and application of hydraulic equipment 
South W-5813 


Chief Performance Design Engineer, at least 
15 years’ design experience; will be responsible 
for the aerodynamic and thermodynamic design 
of military and commercial turbo machinery, in 
cluding superchargers and small gas turbines 
Will supervise a group of approximately 15 en 
gineering specialists in the fields of fluid mechan 
ics, internal aerodynamics, combustion, thermo 
dynamic-cycle analysis, and controls Will report 
to manager of engineering and work closely with 
project engineers and mechanical designers 
Salary open, commensurate with experience and 
background. Company pays placement fee 
Ohio. W-5825 


Sales Manager, 40-55, engineering degree de 
sirable. Should have been general sales manager 
or at least assistant sales manager Product 
background in blowers, steam turbines, super 
chargers, reciprocating machines, or any fluid 
moving equipment of the capital-goods type 
Will direct all sales activities, including field 
sales, market research, sales planning and fore 
casting, application engineering, and service 
Will supervise, through subordinate managers, a 
total staff of 50-60, including 24 field-sales people 
Will report directly to president. $20,000- 
$24,000, plus bonus. Southeastern Ind. W 
5832 


Assistant Professor, Industrial Engineering, 
recent MS with PhD preferred, knowledge of 
operations research, application of statistics to 
industrial-engineering problems, interest in re 
search and development of graduate program 
Position available in September, 1958. New 
England W-5838 (a). 


Refrigeration Engineer, preferably graduate 
mechanical, to engineer and develop various as 
signed projects pertaining to a line of small com- 
mercial refrigerators and related accessory items 
Will set up, supervise, and report on hot-room 
tests for various performance standards; work in 
close liaison with methods engineering and general 
engineering Should have a knowledge of and 
experience in refrigeration, preferably in fractional 
hp range; knowledge of theory and application 
experience of all related refrigeration components 
such as temperature and pressure controls, ther 
mostatic expansion valves, solenoid valves, capil 
lary tubes, etc 7500-88000 Upstate N . 
W-5841 


Sales Engineer, mechanical-engineering train 
ing and at least two years’ field-sales experience 
in New York area, covering centrifugal pumps 
and reciprocating compressors $5000, plus com 
mission and expenses. W-5843. 


Design Engineer, graduate mechanical, no 
experience necessary, for piping and pressure 
vessel design Work will be in field of high-energy 
fuels. Must be U. S. citizen and capable of pass 
ing security check. Company pays placement 
fee, relocation expenses, and interviewing ex 
penses. Pa. W-5847 

Engineers, field of high-energy fuels. Must be 
U. S. citizens and capable of passing security 
check (a) Instrument engineer, graduate me- 
chanical or electrical, three years’ minimum ex- 
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Keep Your ASME Records Up to Date 


The ASME Secretary’s Office de- your grade of membership and year 
pends on a master membership file of election, which indicate the Divi- 
to maintain contact with individual sions in which you have expressed 
members. This file is referred to an interest. Consult the form on this 
countless times every day as a source _ page for the Divisions to which these 
of information important to the So- letters pertain. If you should wish 
ciety and to the members involved. to change the Divisions you have 
All other Society records are kept up _ previously indicated, please so notify 
to date by incorporating in them the Secretary. 
changes made in the master file. It is highly important to you and 

The master file also indicates the to the Society to be certain that our 
Professional Divisions in which master file indicates your current 
members have expressed an interest. mailing address, business or pro- 
Many Divisions issue newsletters, fessional-affiliation address, and in- 
notices of conferences or meetings, terests in up to three Professional 
and other material. You mayexpress Divisions. 
an interest in the Divisions (no more Please complete the form, being 
than three) from which you wish to sure to check whether you wish mail 
receive any such information which sent to your residence or office 
might be published. address, and mail it to ASME, 29 

Your membership card includes West 39th Street, New York 18, 
key letters, below the designation of New York. 


Piease Print =» ASME Master-File Information 


LAST NAME FIRST NAME MIDDLE NAME 


POSITION TITLE NATURE OF WORK DONE 


¢.g., Design Engineer, Supt. of Construction, Manager in Charge of Sales, etc 


NAME OF EMPLOYER (Give name in full Division, if any 
EMPLOYER'S ADDRESS 
ACTIVITY, PRODUCT, or SERVICE OF EMPLOYER; c.g. Turbine Mfrs., Management Consultants, 


Oil Refinery Contractors, Mfr's. Representative, etc 


HOME ADDRESS ; Zone 





PRIOR HOME ADDRESS 


* CHECK “FOR MAIL’ 
ADDRESS 


Address changes effective 
| subscribe to when received prior to: 


(] Mecnanicat ENGINEERING 10th of preceding month 
(_] Transactions of the ASME 20th of preceding month 
(_] Journal of Applied Mechanics 20th of preceding month 
[_] Applied Mechanics Reviews Ist of preceding month 


Professional Divisions in which I am interested (no more than three) are marked X. 
C 


[_] A—Aviation C) J—Metals Engineering (_] S—Power 
. B- ———— Mechanics [_] K—Heat Transfer (_] T—Textile 

anagement (_] L—Process Industries [_] U—Maintenance and 
az D_Macctals Handling [_) M—Production Engineering _ Plane Enginecring 
(_}] E—Oil and Gas Power [_]) N—Machine Design (] V—Gas Turbine Power 
{_) F—Fuels {_] O—Lubrication [_] W—Wood Industries 
L_] G—Safety {_} P—Petroleum {_] Y—Rubber and Plastics 
(_] H—Hydraulics {_] Q—Nuclear Engineering (_] Z—Instruments and 

[_] R—Railroad Regulators 
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perience in application of analytical or process 
control instrumentation in chemical or petro 
chemical plants. Will work on development and 
application of standard and special process con 
trol equipment. (6) Mechanical engineer, grad- 
uate, minimum of two years’ work experience 
preferably three years or more in chemical-plant 
maintenance or trouble shooting. Will do me 
chanical trouble shooting, performance testing, 
equipment development, mechanical performance 
evaluation, standard specification writing. Com 
pany pays placement fees, relocation expenses, 
ahd interviewing expenses. Pa. W-5848. 


Engineers, field of high energy fuels. Must be 
U. S. citizens and capable of passing security 
check. (a) Project engineer, mechanical or chemi 
cal graduate, minimum of three years chemical 
plant work in production, maintenance, or 
construction. Will take charge of construction 
or modification of projects; co-ordinate, plan, 
schedule, and supervise project work. (6) Design 
engineer, graduate mechanical, seven or more 
years in piping and pressure-vessel design Will 
do detailed design of piping, vessels, and special 
equipment. Company pays placement fees, re 
location expenses, and interviewing expenses 
Pa. W-5849. 


Research and Development Engineers. (a) 
Mechanical engineer, preferably advanced degree, 
knowledge of gas dynamics, thermodynamics, and 
heat transfer, minimum of five years’ experience 
in the steam-turbine field; plus ability to conduct 
independent research and development work on 
steam turbines. (5) Mechanical engineer, pref 
erably advanced degree, with similar related ex 
perience in compressors. Salaries open. N. J 
W-5851 

Instructors, mechanical engineering, graduate 
mechanical, preferably some teaching experience 
School year eight and one-half months. Salary 
depending upon qualifications. Positions availa 
ble in September, 1958. Pa. W-5852 


Chief Industrial Engineer, 25-35, graduate in 
dustrial engineer, major in industrial economics, 
manufacturing, cost accounting. Prefer five to 
six years’ experience. $882()-$10,800. West 
chester County, N.Y. W-5854 


Designer, mechanical, metallurgy background, 
to design a furnace for melting of metals in high 
vacuum. Temporary, six to 12 months, possibly 
permanent. $7200-$10,000, plus per diem living 
expenses New England W-5857 


Branch Manager, branch sales office; degree in 
mechanical, industrial, or chemical engineering 
and some prior sales-management experience 
Experience in selling mechanical heating and 
ventilating equipment in New York City at the 
consulting engineering company level desired 
Will sell, particularly at the specification level, 
line of heating and ventilating products; will 
supervise sales activities of sales engineers, etc 
Salary in five figures with a substantial bonus 
based upon sales volume and profit made by 
branch office. Territory, greater New York 
City, Long Island, and Westchester County 
W-5860 


Industrial Engineer, 30-40, to estimate produc 
tion times, make production routings, including 
selection of machine tools to be used, types of 
fixtures and tools required for job. Set up time 
standards for cost control Analyze methods for 
improvements. Apply statistical-control proce 


dures where applicable. $7200. Southwest 
W-5863 

Patent Attorney, mechanical-engineering back 
ground preferred, to prepare and prosecute ap 
plications for letters patent, trade-mark regis 
tration, and copyright by obtaining from per 
sonnel, information necessary for such applica 
tions, prepare and file the application, and 
prosecute the application to a final conclusion 
Render opinion on scope, validity, infringement 
and title of patents, trade-mark registrations and 
copyrights of the company, and of others. Mini 
mum of two years in this field. $8000-$10,000 
Upstate N. Y. W-5865. 

Cable Engineer, at least three years’ experience 
in design, development, and production of multi 
conductor cables. Electrical or mechanical en 
gineering required Will approve customer speci 
fications and interpret same for quotation de 
partment, issue manufacturing specifications 
supervise all cable operations on an engineering 
level. Will report directly to chief engineer. To 
start, $7000-$9000. Conn. W-5868 


Plant Personnel. (a) Chief inspector, young, 
educational background and work experience in 
the textile field, ability to train and develop an 
inspection staff. Must have knowledge of mod 
ern quality-control techniques and have ability to 
make decisions. $5400-$8580. (6) General 
foreman, plant and equipment maintenance 
Must be familiar with plant engineering and the 
set-up, operation, and maintenance of specially 
designed production machines and equipment 
$5400-$8580. Conn W-5869 


Machine Designer, mechanical graduate, ten 
years’ experience in design of packaging machin 
ery and mechanisms, to design new machinery for 
particular applications and improve machines al 
ready in use. $9600-$12,000. Company may 
negotiate placement fee. Northern N. J. W 
5874. 


Senior Design or Project Engineer, graduate 
mechanical or electrical engineer, sound knowl 
edge of materials and methods or processes relat 
ing to the boiler or pressure-vessel work. Must 
understand the low-pressure residential and com 
mercial boiler business and the packaging of such 
equipment in either small boiler-burner units or 
packaged steam generators. Must be able to 
calculate the correctness of proportion, stress and 
efficiency, and such other data as may be required; 
should be able to prepare design or redesign de 
tails for boilers or similar items. $9000-$12,000, 
plus fringe benefits. Upstate N.Y. W-5883 


Mechanical Engineer, 30-50, BS two to ten 
years’ experience, preferably in the chemical in 
dustry, dust-control experience desirable. Duties 
will involve original estimate, design, and field 
follow-up on projects Will participate in long 
range programs in expanding engineering design 
depart ment. 7200-$10,800. Southern Conn 
W-5885. 


Painting Engineer, chemical or mechanical 
engineering graduate, three to five years’ ex 
perience, for fabricator of capital steel equipment, 
for work in coatings and painting Must have 
had previous experience in this field. Staff work 
with seven plants. Salary open, depending upon 
ability and experience; fringe benefits. Mid 
west /-5886. 

Mechanical Engineer, graduate, to 40, at least 
ten years’ broad experience in materials-handling 





CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 





Tar application of each of the candidates listed 
below is to be voted on after March 25, 1958, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediatelv 


New Applications and 
e Transfers 


Alabama 


@ Parcirs, James S., Mobile 
Warp, Benjamin P., Auburn 
Wrreanks, James R., Auburn 


Arizona 


@ Varret, A. Raven, Tucson 


®@ Transfer to Member or Affiliate 
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Arkansas 
@® Tuompson, Jack W., Little Rock 


California 

Goopett, Jack H., Anaheim 

® Krucer, Ricuarp J., Emeryville 
Kywe, Arvin, South Gate 

Larson, Lawrence C., >ylmar 
Luewetiyn, Cray H., Jr.. Azusa 
Murpny, James J., Santa Clara 
Scuutz, Joun D., Wilmington 
Vorrert, ALEXANDER C., Sacramento 
Wriurrs, Ratpu M., Los Angeles 


Colorado 
® Baxer, Kemper W., Colorado Springs 
Hawkins, Samuec H., Denver 


Connecticut 

Banks, Joun L., Stratford 

Boorna, Ivan F., E. Hartford 
Domorop, Water, Groton 
Farnsworth, Wii.1AM T., Hartford 
Rirxin, Ernest, Groton 


design Will co-ordinate application engineering 
(sales) and design engineering Good potential 
Must have broad administrative possibilities for 
a manufacturer of heavy equipment. From $12 

000. Chicago, Ill. C-6664 


Project Co-ordinator, over 35, civil engineering 
architectural, or equivalent degree. Minimum of 
ten years’ experience in field of large industrial 
building projects covering co-ordination of client 
design engineer, and contractor functions. Sal 
ary open. Midwest D-4366 


Test-Missile. (a) 
Mechanical; (6) Electrical; recent graduates to 
well experienced, background or experience in 
missile-test-stand systems and controls, involving 
instrumentation, electronics, mechanical-hydrau 
lic-pneumatic devices; able to prepare and 
deal with normal electromechanical schematics 
and involved firing process for the purpose of cali 
brating and adjusting missiles for static flight 
tests Ideal climate and living Recent gradu 
ate, $6000; three to five years’ experience, $7200 
$8400; to $12,000 a year and up. Relocation 
cost and placement fee paid. Security clearance 
required. Calif., northern Valley area. S-3330 


Development Engineers, 


Draftsmen, Conveyers, mechanical back 
ground, young, to prepare installation, construc 
tion, shop, and assembly plans and details for 
maior, minor, and intermediate power, and to 
treat with mechanical (linkage, mountings, and 
gear reducers) components, light structural 
frames, electric motors, controls (hydraulic-air 
electric-electronic) for manufacturer. $5400 
$6000. Desirable climate and living in San 
Francisco Peninsula. S-3331 


Methods and Process Engineer, Drug Products, 
industrial or mechanical, young, recent graduate 
or some work experience, able to assist in ex 
amination, evaluation, utilization, report, and rec 
ommendation of production facilities to improve 
product and performance; involving charting 
time-and-motion study, methods and process on 
machines, equipment, systems, and processing of 
pharmaceutical and biological products. $5400 
$6000. San Francisco East Bay. S-3332 


Plant Engineer, Meats, mechanical, electrical 
or architectural, young, recent graduate, up to 
three years’ experience, to assist in maintenance 
modifications and expansions in large plant; 
interest in and ability to deal with mechanical 
electrical, and architectural aspects. Will work 
in plant and engineering department with plant 
personnel, contractors, architects, and engineers 
on plans, specifications for meat packer De 
sirable climate and living Recent graduate 
$5400; with experience, $6300 San Francisco 
Peninsula. $-3333 


Aeronautical Engineer-Teacher, graduate, ad 
vanced degree, either young June graduate or 
man with MSAe and some experience, to teach 
basic courses in aerodynamics and structures 
Salary and rank depend upon qualifications. Op 
portunity for consulting engineering Available 
September, 1958. Southern Calif. S-3346 


Engineering Teachers. Preferably teaching 
experience, several years’ engineering experience, 
registered, advanced degrees (c) Mechanical 
engineer to teach engineering drawing, applied 
mechanics, metallurgy, and hydraulic machinery; 
assist in development of new mechanical-engineer 
ing curriculums. Salary depends on experience 
and training. Available Sept., 1958. Calif. S-3347 


Roperts, Freperick W., Fairfield 
Witczenski, Adam M., Torrington 


District of Columbia 


ALEXANDER, Davip O., Washington 
CALLAHAN, Joun W., Washington 
CHADENET, BERNARD, Washington 
SiGNORELLI, Josern A., Washington 


Florida 

McKissockx, Georce D., Panama City 
Georgia 

Benson, Avec, Savannah 

OeTGen, WALTER F., Jr., Savannah 
Waite, DonaLp L., Marietta 


Illinois 

Cuamsers, Harry L., Metropolis 

Donkte, Lucius B., Jr., Wheaton 

FRANKLAND, GeorGe E., Albion 

@ FrrepMan, SAnpeER B., Skokie 

Koopman, Joun G., Joppa 

Lang, Russett. W., Urbana 

Martrocks, Raymonp E., East Alton 

PorTtteR, Ropert K., La Grange 
Woyjras, Gustave, Jr., Des Plaines 


Indiana 

Crawrorp, Rosert G., Indianapolis 

Lyte, Horace P., Hunster 

lowa 

® Anpverson, Marvin D., Des Moines 
(ASME News continued on page 156) 
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COLOR-PORT 


water level gage 
gives you.. 


You get a triple advantage with the 
Yarway COLOR-PORT boiler water 
level gage for pressures to 3000 psi. 
Two-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red. 


Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
eap screws. ‘Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up. 

Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 
quickly. 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue 

Philadelphia 18, Pa. 

Branch Offices in Principal Cities 


ass a good way to Apecify 
NS ZNM COLOR-PORTY gi pusie wad gages 
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Kentucky 


Crore, Tuomas H., Louisville 
FSGENBUSH, MILTON L., JR., Louisville 
Zucker, Roserr D., Louisville 


Maryland 


Fatton, Carvos, Silver Spring 

HERRMANN, Epwaxp M., Annapolis 
® Koen, Ricwarp F., Lutherville 
Picker, Dunipert, Jr., Baltimore 
Wees, ALAN L., Baltimore 


Massachusetts 


©® Barnum, Kenneta G., 
Brown, Francis J., Lynn 
DtSano, Josepu, Springfield 
Dwitnett, Dwicnt J., Reading 

© Guitp, Donatp H., Boston 

How, Wit.1am J., Worcester 
Kastow, Joun F., North Andover 
Kronaver, Ricuarp E., Cambridge 
Lipeen, Luster L., Framingham 
PaTTerRson, Ropert K., Amherst 
Rivers, Russect C., Boylston 
Rosen, B. WALTER, Lawrence 

® Scort, Kennet E., Worcester 
Sutiivan, Ricsarp F., Waltham 
Swirrt, E. Kent, Jr., Whitinsville 
Warren, Ropert E., Marblehead 


Michigan 


Crark, Wiiwts M., Jr., Ann Arbor 
Duw., Wittram M.,, Detroit 

GARFIBL b, WitiraM L., Drayton Plains 
Kennepy, Ropeaet E., Sault Ste. Marie 
Larep, Arcure H., Detroit 

Lissner, Hersert R., Detroit 
MacLean, Roserrt B., Dearborn 


Minnesota 


Cuecco, James W., Minneapolis 

Foresy, Meprick D., Minneapolis 
Howpuusen, James S., Minneapolis 

LANGE, Frep F., Minneapolis 


Needham 


Mississippi 


Lurkxen, Donatp C., Jackson 
Wapbe, Watter B., Pascagoula 


Missouri 
Curistian, Raven R., St. Louis 


Scunectt, Donan F., St. Louis 


Nebraska 


McPuerson, Duncan E., Omaha 


New Hampshire 


Psmmexces, Georoe N., Dover 


New Jersey 

AcosTIneLur, ALEXANDER, North Arlington 
Banker, Joun J., Cranford 

Becker, Evoene C. H., Bloomfield 
CrarKke, James S., Linden 


Fieocer, Atsert E., Paterson 

@ Gerwin, Epwarp F., Waldwick 
KAuUPMAN, Sam, Paramus 

Lewis, Georoes T., Jr., Paramus 
McFarRtanp, Cuester R., Hightstown 
Nrevsen, Evcar W., Mountainside 

@ Starter, Horatio N., Jr., Far Hills 
@ Speer, ALEXANDER C., Kearny 
Wenort, Perer G., Westfield 


New Mexico 
Eckert, Martin W., Albuquerque 


New York 


ANDERSON, Rospert O., Akron 
@ Banacn, Henry K., Glen Cove 
Bass, ALBERT, Long Island City 
Cook, Ropert A., Utica 
Cromer, Sytvan J., Mt. Kisco 
Diecut, Donan G., Johnson City 
Gannett, Merton C., New York 
Hammer, Sanrorp S., Brooklyn 
Harerecnt, Joun W., Buffalo 
Hutriey, Ovrver S., Hartsdale 
OHNSON, Paut E., New York 
KARALts, ALGrrp J., Uniondale 
®@ Kino, SHetpon, Kenmore 
Koper, Writiam A., New York 
KRamMar, Joun W., Corning 
LinporREN, Huco L., New York 
Mvoue.rier, Gernarp O., Schenectady 
Norton, Joun L., Scotia 
@® Renzo, Peter C., Westbury 
®@ Scnwitt, Wii1aM C., Rochester 
Scuuttz, Evcenr E., Schenectady 
Suerrarp, Georrrey F., New York 
@ Smicey, Lioyvp G., Poughkeepsie 
® Tueoctitus, Grecory, Wellsville 
Yorana, ANDRE, New York 


Ohio 

Bovucnaton, Donaco S., Cuyahoga Falls 
DOHRMANN, RiIcHarp J., Alliance 
Esco.ias, Eucene J., Columbus 
Fannon, Ropert D., Jr., Columbus 
Freprikxs, THeropore R., Cleveland 
Grozier, Joun W., Cincinnati 
Haney, Davip C., Youngstown 
Munoer, Fay E., Columbus 

@® Murray, Josern E., Toledo 

® Weccn, Cnarces P., Canton 
Writramson, Cart J., Cleveland 


Pennsylvania 


@ BarTMAN, James S., Portland 
Bortcer, Georce E., Johnstown 
Brown, ALEXANDER M., Meadville 
CHuENnowerTn, Rosten W., Pittsburgh 
CresaP, MarRK W., Pittsburgh 
Danner, Georce E., Erie 
Dauster, Joun F., Pittsburgh 
Gunto, Louts S., West Point 
Hernz, Joun H., Pittsburgh 

Heyt, Rosert F., Allison Park 

® Laus, Ratner M., Springfield 
Meceney, Rosert C., Philadelphia 
Novan, Joun E., Pittsburgh 
SABLMANN, Louis H., Erie 


Trepwett, ALFrrep M., Jr., Sharon 


Rhode Island 


Kerra, Joun V., Warwick 
ScCHILHANSL, Max J., Providence 


South Carolina 


VAN Deven, Marten O., Rock Hill 


Tennessee 


Brown, CHARLES W., Knoxville 
Nokes, CHarvgs F., Jr., Tullahoma 


Texas 

Boyp, Donavp V., Houston 
Emsnorr, RoLAND W., Dallas 
® Estes, Joun C., Beaumont 
IrsHarp, Apput-R, Houston 
Moore, Wriittam D., Pasadena 
ZamRik, Isam Y., Houston 


Utah 


BAXTER, LeLanD K., Provo 


Virginia 

Fe.ron, Josern D., Jr., Richland 
Gentry, Water B., Jr., Richmond 
Kraut, Georce P., Lynchburg 
SPAULDING, NATHANIEL R., Hampton 


Washington 

@ Incersott, Hucertrt S., Seattle 

@ Irwin, Evcens D., Mercer Island 
@® Worse, Harovpn K., Seattle 


West Virginia 
BauGua, Ricnarp S., Charleston 
CRICKARD, James | Huntington 


Wisconsin 

Crrespen, James T., Janesville 
Jacoss, Josern J., Milwaukee 
Liv, Youne K., Milwaukee 
Marti, Jay R., La Crosse 
Novan, Donacp J., Milwaukee 
Suum, Joun, Jr., La Crosse 


Foreign 

CampPsBett, Ropert A., Montreal, P. Q., Canada 

CreicuTon, Witson L., Don Mills, Ont., Canada 

Gerea, Ventamins, Toronto, Ont., Canada 

GrossMaAnn, UGo C., Zurich, Switzerland 

®@ Hore, Howarp D., Honolulu, T. H. 

Jensen, Paut D., St. Marys, Ont., Canada 

Kwicat, Josern, Victoria, B. C., Canada 

Marcotte, RoO.tanp, Beauharnois P. Q,, 
Canada 

MorGaN, CuRistopHer R., Maracaibo, Venezuela, 
S.A 

Penny, JouN H., Falcon, Venezuela, S. A 

Roperts, Reoinatp G., Don Mills, Ont 

THompson-Quartey, Tuomas D., Tema 
W. Africa 


Canada 
Ghana 


Mae Lenen of ASME Office Services, Dies 


Mempers of The American Society of 
Mechanical Engineers will regret to 
learn of the death, on Jan. 24, 1958, of 
Mae Lenen, head of Office Services at the 
Society headquarters in New York. 

Miss Lenen was born in New York 
City on Aug. 7, 1901, the daughter of 
Francis H. and Amelia (Bird) Lenen. 
She was graduated from the Flushing 
High School in 1917 and continued her 
business education at the Packard Com- 
mercial School. 

In 1919 she came to ASME where her 
career began as assistant to Laura E 
Henderson who was then the Society's 
purchasing agent. After Miss Hender- 
son's death she worked for F. S. Crowell, 
assistant office manager, and on April 6, 
1936, she started to work for Mr. D.C. A. 
Bosworth, Controller. 

Her responsibilities grew as her capa- 
bilities increased so that in the normal 
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course of events she became head of Office 


Services. Since it was impossible for 


Mae Lenen Pfuhler 


Miss Lenen to deny a request, at times 
it was difficult to discern where her work 
began and where it ended. She was in 
charge of the stenographic department 
and such services as stores, duplicating, 
mail, and registration at the ASME 
Annual Meetings. She also did a tre 
mendous volume of the purchasing for 
the Society. 

No matter how hectic things ever were 
in the stenographic department when 
preprints were being prepared for the 
meetings of the Society, one could depend 
on Miss Lenen to have the situation in 
hand quickly. She knew just where to 
go to have a question answered by the 
most competent person. She never 
seemed to be excited, and no matter how 
taxing a problem was, one knew that 
when it reached her it would be done 


(ASME News continued on page 158) 
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ASME 
STUDENT MEMBERS 
ADVANCE 
YOUR FUTURE 
IN 


WIN EXPENSE PAID TRIPS TO 


DETROIT... 
NEW YORK 


PLUS CASH AWARDS IN 1958 


1 HARLES AIN AWAR 
$150 cash prize and trip to New York for the 
best paper on the subject of “Student Development of 
Professional Engineering Attitudes and Ethics.” 


$150 cash award and trips to Detroit and New York 


MoE RGRAD It XT ft TLUIDE 


$25 cash prize plus trip to New York for best paper 
on an Engineering subject. 


POSTGRAMDU re rwrmorenwy AV 
$25 cash prize plus trip to New York for best paper on 
an engineering subject 


for rules covering eligibility, preparation and 
closing dates for these awards 


CONSULT YOUR FACULTY ADVISER NOW! 
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expeditiously and intelligently, and that 
the end-product would be a credit to her 
and those whose work she supervised 

She was a modest person. Few people 
who worked closely with her knew, for 
instance, that she had been a champion 
swimmer and diver; or how much she 


liked people and seemed to derive her 


Charles Frederick Beckwith (1887-1957), retired 
executive, A. O. Smith Corp., New York, N. Y., 
died Dec. 16, 1957. Born, New York, N. Y., 
Jan. 9, 1887. Education, ME. Stevens Institute 
of Technology, 1909. Mem. ASME, 1942 Mr 
Beckwith developed the first electric gasoline 
pump for service stations and, in 1925, founded 
his own firm, Aqua Systems, Inc.; which manu- 
factured equipment for gasoline service stations 
He also helped to develop the flotation system for 
storing and dispensing fuels. In 1937 the gaso 
line pump division of Aqua Systems was pur 
chased by the Neptune Meter Company of New 
York. A. O. Smith later absorbed the division 
and Mr. Beckwith became an executive of that 
firm, a position which he held until his retirement 
in 1956. Mr. Beckwith held several patents re- 
lating to storage and delivery systems for liquid 
fuels. He received the Stevens Honor Award in 
1955. Survived by his widow, Mrs. Eva S$ 
Beckwith; a daughter, Mrs. Jean B. Miller; a 
son, C. Gordon Beckwith; and five grandchildren 


Willard Cope Brinton (1880-1957), president, 
Brinton Associates, consulting engineers, New 
York, N. Y., died Nov. 29, 1957. Born, West 
Chester, Pa, Dec. 22, 1880. Parents, Samuel 
Lewis and Elizabeth (Smith) Brinton. Education, 
BS(ME), Harvard University, 1907. Married 
Laura MacDonald Moses, 1920. Assoc-Mem 
ASME, 1907; Mem. ASME, 1912. Mr. Brinton 
had traveled extensively in the United States, 
Europe, Japan, and China. His studies of Euro 

an harbors for the Bush Terminal Co., before 

forid War I, led him to recommend the creation 
of a bi-state New York harbor agency. This 
recommendation led directly to the formation of 
the Port of New York Authority in the 1920's 
Engineering recommendations made by Mr. Brin- 
ton have led to a number of changes of sites and 
projects in several cities. He had been active in 
campaigns to restore a number of historic sites 
Mr. Brinton held many patents in materials 
handling and production-control equipment for 
large corporations. He was the author of numer 
ous magazine articles and two books on graphic 
presentation methods. He was president of the 
Harvard Engineering Society, 1932; was a vice- 
president and director of the American Statistical 
Association, 1917; and a member of the New 
comen Society. Survived by his widow, Mrs 
Laura M. Brinton; and a brother, Clinton Brin 
ton 


Alfred Charles Buensod (1886-1957), a pioneer 
in air conditioning, chairman of the board, Buen 
sod-Stacey, Inc., New York, N. Y., died Nov. 25, 
1957. Born, New York, N. Y., Oct. 8, 1886 
Parents, Henry S. and Lena S. (Rieder) Buensod 
Education, ME, Stevens Institute of Technology 
1907. Married Florence Cady Page, 1916 
Assoc-Mem. ASME, 1915; Mem. ASME, 1927 
Mr. Buensod, during his early career, was engaged 
in original research and design work relating to 
the handling of tobacco in cigar machines and di 
rect application of air conditioning in cigar making 
plants. In 1915 Mr. Buensod joined Carrier En 
gineering Corp. and developed air-conditioning 
methods for the curing and conditioning of to- 
bacco which greatly increased the efficiency of to- 
bacco processing and made substantial savings in 
waste raw material While with Carrier, Mr 
Buensod was also an officer and director of the 
Tobacco Treating Co In 1930 he was respon 
sible for the design, installation, and operation of 
the first single contract for air conditioning involv 
ing more than $1 million, this project was for the 
RCA Building in Radio City. In 1935 he formed 
Buensod-Stacey Air Conditioning Co., Inc., now 
known as Buensod-Stacey, Inc. From 1935 to 
1957 he continued his research and development 
in the tobacco field, and a number of patents were 
issued in hismame. Mr. Buensod had been active 
in the American Society of Refrigerating Engi- 
neers and the American Society of Heating and Air 
Conditioning Engineers, and in 1957 he was ele 
vated to the grade of Fellow of the latter society 
He was a registered professional engineer in sev 
eral states. Survived by his widow, the former 
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greatest pleasure from the help she could 
give them—all this quietly performed 
with a deep interest. She made her 
home in Beechhurst, L. I., and there too 
she took an interest in her neighbors and 
friends through her activities in the 
Beach Club, the Republican Club, and 


the Property Owners’ Association. 


OBITUARIES 


Lewis; a daughter, Susan 


Irene Huntington 
Mrs. George Watson, St 


Jewel; and a sister, 
Petersburg, Fla. 


Warren Winthrop Chapin (1875-1957), con- 
sulting engineer, New York, N. Y., died June 6, 
1957. Born, New York, N. Y., May 25, 1875 
Parents, Henry J. and Elizabeth A. (Christy) 
Chapin. Education, ME, Stevens Institute of 
Technology, 1897. Married Guenn C. Matthews, 
1922. Mem. ASME, 1917. A _ specialist in 
structural design for buildings, Mr. Chapin had 
practiced as a consulting engineer since 1919 
During World War I, he served as a captain in 
the U.S. Army Ordnance Department. He wasa 
past-president of the Structural Engineers Society 
of New York. He served the Society as a mem 
ber of the Committee on Elevator Standardization 
in 1921 He was a registered engineer in the 
states of New York and Connecticut. 


Eugene Casper Chase (1923-1957), associate 
professor of mechanical engineering, Brigham 
Young University, Provo, Utah, died Nov. 12, 
1957. Born, Rock Springs, Wyo., June 26, 1923 
Education, BS(ME), ae f of Wyoming, 
1947. Assoc. Mem. ASME, 1957. 

George Daniels (1930-1957), engineer, Elec- 
tric Boat Division, General Dynamics Corp., 
Groton, Conn., died Nov. 9, 1957. Born, Ded- 
ham, Mass., May 2, 1930. Parents, Irving Wag- 
ner and Margaret (Osgood) Daniels Educa 
tion, BS(ME), University of Rhode Island, 1952 
Assoc. Mem. ASME, 1952. Mr. Daniels had 
=— a member of Phi Kappa Phi and Tau Beta 


Clair O. Evans (1888-1957), metallurgical re- 
search engineer, Phelps Dodge Copper Products 
Corp., New York, N. Y., died Dec. 8, 1957. Born, 
Lawton, Mich., Sept., 15, 1888. Parents, 
Charles A. and Florence A. Evans. Education, 
high-school graduate. Mem ASME, 1941 
Mr. Evans had been associated with Phelps 
Dodge Copper Products Corp. for 41 years. Most 
recently, he had been in charge of research and de 
velopment of nonferrous alloys for use in condens- 
ers and heat exchangers. He was a past-chair 
man of the ASME Prime Movers Committee and 
secretary of an ASME Condenser Tube Research 
Committee. Held a patent covering the extru 
sion of nonferrous tubes. Survived by his widow, 
Jean M. Evans 


Guy N. Harcourt (1889-1957), retired vice 
president in charge of engineering, Buflovak 
Equipment Division, Blaw-Knox Co., died Nov 
20, 1957. Born, Wappinger Falls, N. Y., Jan 
12, 1889. Parents, I. T. N. and Anne Elizabeth 
Harcourt. Education, MS, Massachusetts In 
stitute of Technology, 1911. Mem. ASME, 
1947. During World War I, Mr. Harcourt served 
in the Army Chemical Warfare Service. After 
the war he worked for chemical companies and had 
his own business in St. Louis, Mo. In 1929, he 
joined the Buffalo Foundry and Machine Co., 
which, in 1945, became Buflovak Equipment Di 
vision of Blaw-Knox Co. He had been manager 
of the New York office of Buffalo Foundry, and 
was later vice-president of Buflovak until 1954 
In 1953 he went to England to survey the organi- 
zation of a chemical equipment division. Sur- 
vived by his widow, the former Mrs. Anne Ellis; 
and daughter by a previous marriage, Mrs. David 
Brandenburg, Clarksburg, Md. 


Frank Hugh Harrison (1899-1957), managing 
director, Austral Sheet Metal Works, Lid., 
Thebarton, South Australia, died Nov. 7, 1957 
Born, Port Augusta, South Australia, May 16, 
1899. Education, Adelaide University and South 
Australia School of Mines, Fellowship and As- 
sociate Diploma, ME and EE, Diploma Applied 
Science, Adelaide University. Mem. ASME, 
1944. From 1914 to 1943 under the South 
Australian Railways Commissioner, Mr. Harrison 
held positions ranging from apprentice to chief 
mechanical engineer. At this position, he was 


On the 25th of May, 1958, she would 
have celebrated the thirtieth year of her 
marriage to George J. Pfuhler, who 
survives, as does her sister, Lillian Slaton 
(Mrs. Edwin who is employed at 
headquarters as assistant to Ernest 
Hartford, ASME Consultant. An aunt, 
Mrs. Mary A. Nelson, also survives 


responsible to the railways commissioner for de- 
sign, construction and maintenance, and opera 
tion of locomotives and rolling stock In 1944, he 
was made a Commander of the British Empire 
(C.B.E.), an order conferred by His Majesty the 
King 

Edward Everett Lamberson (1887-1957), gen 
eral superintendent, Production Division, Staten 
Island Edison Corp., Staten Island, N. Y., died 
May 28, 1957 Born, Straughn, Ind., Dec. 1, 
1887. Education, attended Purdue University, 
Polytechnic Institute of Brooklyn, Bliss Electrical 
School, and Pratt Institute. Mem. ASME, 1951 
Previous to Mr. Lamberson’s association with the 
Staten Island Edison Corp., he had been employed 
by J. G. White Engineering Co., and the Brooklyn 
Edison Co. His work with Staten Island Edison 
began in 1927 and was interrupted only by his 
services with the War Production Board in 1942 
Mr. Lamberson had been drafted by the President 
of the United States to serve as deputy chief of the 
surplus used-equipment sections of the Conserva 
tion Division. Mr. Lamberson was a registered 
engineer in the State of Pennsylvania 


~ 

Patrick J. Shouvlin (1863-1957?), whose death 
recently was made known to the Society, had been 
president, National Superior Co., Springfield 
Ohio. Born, Ardra, Ireland, Feb. 1, 1863. In 
1890 with his own company, Superior Gas Engine 
Co., Mr. Shouvlin designed and manufactured a 
stationary steam engine. In 1893, he designed 
and patented his first gasoline engine. The com- 
pany later became the National Superior Co. of 
Springfield, Ohio. M 


Peter Joseph Shuttleworth (1934-1957), en 
gineer, Proving Ground Division, General Motors 
Corporation, Milford, Mich., died October 
1957. Born, Detroit, Mich., Dec. 28, 1934 
Education, BS(ME), Case Institute of Technol 
ogy, 1956. Assoc. Mem. ASME, 1956. Sur 
vived by his parents, Mr. and Mrs. C. J. Shuttle 
worth. 


Franklin Sweet (1870-1957), mechanical en 
gineer, The Creamery Package Manufacturing 
Co., Fort Atkinson, Wis., died Dec. 3, 1957 
Born, Manistee, Mich., Oct. 18, 1870. Parents 
Benjamin and Julia (Goggin) Sweet. Education 
BS(ME), University of Wisconsin, 1893; ME, 
1894. Married Carrie Dickinson, 1903. Assoc 
Mem. ASME, 1903; Mem. ASME, 1913. Sur 
vived by his widow; a daughter, Mrs. William 
Knueppel; and two sons, Arthur and Wallace 
Sweet 


Walter Francis Verkamp (1891-1957?), whose 
death recently was made known to the Society, 
had been president, The Verkamp Corp., Cincin 
nati, Ohio. Born, Cincinnati, Ohio, July 4, 1891 
Parents, Joseph B. and Clara (Grever) Verkamp 
Education, AB, Xavier University, 1911; did 
postgraduate work in mechanical engineering at 
the University of Cincinnati. Assoc-Mem. ASME 
1919; Mem. ASME, 1925. In 1914, Mr. Ver- 
kamp began a long association with the Ohio Valley 
Oxygen Co., of which he was secretary, treasurer, 
and general manager. After the sale of that com- 
pany in 1930, he organized the Verxamp Corp. for 
distribution of propane gas and propane gas sys- 
tems. He also organized the Sparkling Carbonic 
Co., for manufacture and distribution of carbon 
dioxide gas. 


Edward J. Von Pein (1871-1957?), whose death 
recently was made known to the Society, had been 
an inventor with the National Cash Register Co., 
from 1899 to 1927, and later joined a scale com- 
pany which was to become International Business 
Machine Corp. Born, Cincinnati, Ohio, Sept 
16, 1871. Parents, John H. and Etta Von Pein 
Education, night school and _ correspondence 
courses. Mem. ASME, 1913. With I.B.M., he 
was in charge of creation, design, and dev elopment 
of the time recorder and industrial scales division 
He held over 300 patents on cash registers and 
related equipment. Survived by his widow, 
Edith Von Pein, Dayton, Ohio 
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Customer: Commonwealth Edison Company. A General Electric Project. 


Structures to Silhouette Major Reactor Projects 


For CB&I engineers, fabricators and erection spe- 
cialists, the challenge of things to come in the atomic 
age is, to a large extent, a reflection of existing ac- 
complishments. 

In 1954 the world’s largest sphere, a Horton- 
sphere® measuring 225 feet in diameter, was built 
by CB&I for the AEC Knoll Atomic Power Labora- 
tory at West Milton, New York, for testing a proto- 
type of the atomic power plant which now serves 
our atom sub fleet. 

Today, near Chicago, a skilled CB&I crew is com- 
pleting the erection of a 190-foot diameter Horton- 


Enrico Fermi Atomic Power Plant, Lagoona 
Beach, Michigan. (Power Reactor Development 
Co., Architect-Engineers) 


U. $. Air Force, Dayton, Ohio 


Atomic Energy Commission, Livermore, Cali- 
fornia. 


Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts. 


Dresden Nuclear Power Station, Dresden, Illi- 
nois. (Bechtel Corp., Constructor-Contractor) 


sphere to house an atomic reactor for the Dresden 
Nuclear Power Station. Near Detroit, another CB&I 
crew erected a reactor containment vessel of a differ- 
ent design for the Enrico Fermi Atomic Power Plant. 
Silhouettes of similar structures, being designed, fab- 
ricated or erected by CB&I, are shown here. 

Yes, for CB&I, the shape of things to come in an 
atomic tomorrow had their beginnings yesterday. 
Experience gained in almost 70 years of furnishing 
craftsmanship in steel to serve Industry, Government 
and scientific research is now meeting the exacting 
requirements for reactor containment vessels. 


E53CB 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 


New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA, ond NEW CASTLE, DEL. 
REPRESENTATIVES AND LICENSEES: 


Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 


AVAILABLE NOW!..3 


in the famous series of 
JENKINS PRACTICAL PIPING LAYOUTS Books 


Volume 3 is a 36-page collection of 25 basic piping diagrams with 
complete recommendations for valve selection and location in the 
lines. The material has been prepared by registered consulting 
engineers in collaboration with the Jenkins Bros. engineering 
staff and leading equipment manufacturers. It supplements the 
two booklets released by Jenkins Bros. in past years as a service 
to consulting engineers, architects, contractors, specification 
writers and plant operation managers. 


In addition to the piping diagrams, this book contains a ten-page, 

illustrated quick-reference specification “chart” which gives er. fe i’ nav Begs 
essential data on the complete line of Jenkins Valves. Sold Through Leading Distributors Everywhere 
For your copy, please request Volume 3, Jenkins Practical Piping Layouts on your letterhead. 

Write to JENKINS BROS., Room 38, 100 Park Ave., New York 17. 
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NEW 
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Fluid Filters, Strainers 


Ronningen- Petter Co. announces its Multi- 
plex filters in capacities to 3000 gpm for con- 
tinuous service systems and critical batch 
type operations. 

According to the company,.the design of 
the units permits external parallel operation 
and eliminates the need for standby or du- 
plicate filtering capacity. The units are said 
to feature quick-coupling hook-up of inlet, 
outlet and blow-off and non-short-circuiting 
filtering elements with continuously closed 
screening. 

The filters are available as single units in 
three sizes and in multiplex design for 
virtually any capacity for hot or cold liquids. 
They are available in copper, bronze, monel, 


—K-1 


steel, or 316 stainless steel. 


Reusable Fittings 

New detachable and reusable industrial 
fittings for use with Teflon hose are being 
produced by Titeflex, Inc. 

The product designation for the assembly is 
Springfield 140. The Teflon innercore is 
reinforced with a stainless steel wire braid 
to withstand extremely high pressure, the 
company says, and the hose is chemical and 
corrosion-resistant in a temperature range 
of —100 to +500 F. 

Each fitting consists of three pieces: com- 
pression nut, tapered ring and nipple insert. 
The nipple insert—the only part of the fitting 
assembly that is in contact with the fluid—is 
made of corrosion-resistant stainless steel. 
The rings are cadmium-plated. 

The sealing principle is identical to that 
approved for aircraft hydraulic and fuel sys- 
tems_at pressures up to 3000 psi, the com- 
Sizes range from '/, to */,in. and 


—K-2 


pany says. 
include JIC and SAE fittings. 
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Capped Clinch Nuts 

A new, miniature clinch type self-locking 
nut, LHCFKM, designed with an integrat 
metal cap has been developed by Elastic 
Stop Nut Corp. of America. 

The firm says the new design was de- 
veloped for use inside a miniature transformer 
during the potting operation as a means of 
preventing the compound from flowing in- 
side the nut threads. For other applications 
when potting is not involved, the cap can be 
used to protect closely packed delicate wiring 
and components from bolt end damage, the 
company reports. 

The fastener is mounted by expanding the 
short knurled shank in the installation hole. 
It then becomes a fixed fastener, the firm 
says, suited for applications where restricted 
space will not permit normal wrenching 
procedures or where a blind nut is required 
to simplify maintenance. 

It is available in 4-40, 6-32, and 8-32 
threads, with a shank length of .040 for use 
in material of .030 to .050. The 8-32 is also 
designed with shank of .060 for use in ma- 
terial .050 and greater. The company 
says the fastener meets torque requirements 
of AN-N-10 and/or MIL-N-25027 (ASG). 
Nut and cap are of heat and corrosion re- 


—K-3 


sistant steel. 


Engine Mounting Bushing 
Raybestos-Manhattan, Inc., announces an 
engine mounting bushing that is claimed to 
have longer life than conventional bushings. 
The new bushing, which has a nonwoven as- 
bestos felt construction, has been approved 
by manufacturers in the truck and farm 


equipment field, the firm states. It is des- 


ignated as U. S. 9526-D1 Pyrotex. 
Dimensions of the bushing are 2.972/2.976 
in. OD X 2.007/2.012 in. ID X 1.78/1.84 in. 
long. Applications generally call for two 
bushings per unit, the company says. —K=-4 


Boiler Feed Pump 


A new turbine type, 1750 rpm, two-stage, 
center-mounted, boiler feed pump line has 
been announced by Fred H. Schaub Engineer 
ing Co. 

According to the company, features of the 
unit include electrolized impellers with sur- 
face hardness of 1100 Brinnell, double row 
permanently lubricated ball bearings, bal- 
anced radial shaft loading, over-strength 
case, dry-running shaft seals with pressure- 
relieved boxes. 

The design also permits for the first time 
pulling shaft seals from end of shaft through 
bearing aperture without dismantling the 
pump, the company states. The unit is 
available in capacities to 150 gpm and pres 
sures to 300 psig. —K-5 


Spindle Nose 

A new type of spindle nose in 28 sizes, 
types and styles for its knee-and-column 
milling machines has been announced by 
Cincinnati Milling Machine Co. 

The new feature, known as arbor-loc, is 
designed to provide a quick method of chang- 
ing arbors. Dimensions and basic design 
of the milling machine manufacturer's stand- 
ard spindle nose are retained. 

The spindle nose accommodates the firm’s 
new line of No. 50 series standard flanged 
arbors and adapters. These new arbors 
can also be used on older machines, the firm 
states. Special purpose quick change ac- 
cessories are not required. 

The unit can be dismantled within a 
minute’s time when desired to mount face 
milling cutters on the spindle nose. The 
conventional draw-in bolt is also supplied 
for tooling setups which require it. —K-6 
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con-0- Miser’ 
_ 


Worcester’s New 
Econ-0-'‘Miser” 
Ball Valve* is BOTH 


VALVE 
and 


UNION 


The costs of a union and installing 
it are eliminated. Add to this the longer 
operating life of the Econ-O-‘Miser,"’ the 
time and materials savings of in-line 
maintenance, and you get performance 
unmatched by any valve at amy price. 

The Econ-O-‘‘Miser"’ is available in 
Bronze, Aluminum, Aluminum Bronze, 
Forged Carbon Steel, types 303 and 316 
Stainless Steel. Seat and seal materials 
available: Teflon, Buna-N and Neoprene 
(others available on request.) 

The many combinations of body and 
seat seal materials allow handling of 
exceptionally wide range of media. 


Other Outstanding Features 

© Compact for ease of installation 

© Positive leakproof shut-off 

© In-line maintenance permits quick, easy in- 
, expensive repairs 

© Two-way flow allows application of pressure 
or vacuum to either side of valve 
Quarter turn operation — readily adaptable 
to remote control 
Visual determination of OPEN — CLOSED 
positions — No manual check needed 
Round flow through the valve — minimum 
pressure loss and turbulence 
“Wiper-action” of resilient seat against ball 
eliminates abrasive wear due to foreign 
materials in media . . . assures leak-proof 
seal . . . long operating life 

* Pat. Pending 


Write for full particulars 


WORCESTER, 
VALVE CoO., Inc. 


® 18 Parker Street, Worcester, Mass. 
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Power Transmission Ball Bearings 


Marlin-Rockwell Corp. announces availa- 
bility of a new series of power transmission 
ball bearings for conditions involving ex- 
tremes of dirt and moisture. 

The firm states the series accommodates 
commercially ground inch shafting and may 
be used in standard pillow blocks. These 
bearings are prelubricated and equipped with 
the firm’s seals which consist of a metal 
flinger pressed on the ground outside diame- 
ter of the inner ring, forming a close running 
labyrinth seal with the outboard face of a 
synthetic rubber element which is snapped 
into a groove in the bore of the outer ring. 
The metal flinger is designed to repel dirt 
and moisture and protect the thin flexible lip 
of the synthetic rubber portion. —K-7 


Inspection Scopes 

Kollmorgen Optical Corp. announces its 
Model TG-2 borescopes, described as slender 
instruments equipped with integral viewing 
heads. 

The scopes are designed for the internal in- 
spection of small diameter cavities such as 
rifle and pistol barrels, exhaust tubes, hollow 
shafts and tubing. Various models are 
available with minimum bore diameters rang- 
ing from .160 to .280 in. and lengths ranging 
from 5 to 30 in. 

The instruments carry their own illumina- 
tion in a low-voltage lamp in the viewing 


head. —K-8 


Combustion Control Systems 


Hays Corp. announces a new line of pack- 
aged electric combustion control systems 
consisting of ten separate standardized sys- 
tems of control for varying boiler require- 


ments. 

The package consists of a completely piped 
and wired free-standing panel containing all 
instrumentation and control necessary for 
fully automatic operation of single burner 
gas and/or oil fired boilers, the company 
says. The boilers may be either packaged 
type or of the field assembled design. 

According to the firm, a feature of the sys- 
tem is the placement of the manual-automatic 
control stations required for operation of the 
system. The switches, together with indi- 
cating lights and push buttons, are located on 
a small console, 33 in. from the floor, much in 
the same manner as large central stations. 
The electrical components cabinet is placed 
immediately beneath the console and con- 
tains the automatic programming control, 
the fan starter, relays, and terminal strips. 

The firm says complete factory piping and 
wiring requires only that electricity, together 
with the fuels and steam, be directed through 
the control panel before reaching the boiler. 
Control and shutoff valves and pressure 
switches are included within the piping and 
wiring of the panel proper. =F 


Thermocouple Harness 

Temperature of exhaust gas from jet 
engines can be measured by thermocouples 
which mate to a unique thermocouple 
harness assembly through a quick discon 
nect high-temperature thermocouple con 
nector, it is announced by the manufacturer, 
Airtron, Inc., Linden, N. J. 

The thermocouple harness acts as a col- 
lector ring, and can handle any number of 
thermocouples required on the tail cone of 
the engine, the firm reports. 

The assembly is made basically from stain 
less steel tubing and stainless steel fittings. 
The tubing, which has stainless steel ther 
mocouple outlets silver-soldered to it, houses 
alumel and chromel thermocouple wire 
spaced in ceramic insulators. When the 
thermocouple harness is installed on the 
engine and the engine is fired up, an electri- 
cal magnetic force is generated and recorded 
on a millivolt meter. This meter is cali 
brated to register degrees of Fahrenheit di- 
rectly. 

In operation, the harness must withstand 
temperatures between 600 and 1000 F, 
all types of atmospheric and fuel corrosion, 
and engine shock and vibration. —K-=-10 
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WITH A CHECKUP 
(See your doctor) 
AND A CHECK 
(Send it now) 


TO 


AMERICAN 
CANCER 
SOCIETY 


ENGINEERING 





MECHANICAL 














BUSINESS 
NOTES 


KEEP 
INFORMED 


NEw 
EQUIPMENT 


LaArTrEesT 
CATALOGS 








Miniature Switch 


A miniature multi-purpose switch for mili 
tary and commercial equipment is now being 
marketed by the Components Div., Interna 
tional Telephone and Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 

The switch a 
chanically operative through the range of 50 
C to 150 C, is rated at 3 amp at 115 v, and 
withstands vibrations of 5 to 2000 cps. 

The switch has hermetically sealed termi- 
nals and base and is immersion tested and 
salt resistant as per Mil Spec. QQM-15la. 
According to the firm, it lends itself extremely 
well to explosive proof applications and has 
an insulation resistance of 100,000 megohms 
and features hardened ball-bearing detents, 
molybdenum contacts and solid coined silver 


ten-position unit me 


contact arms. 

Because of its construction, shaft and 
flange, the switch is universal. It may be 
ordered to specification with the following 
type designations; panel mounted MPM-10, 
panel mounted sealed MPMS-10, flange 
mounted MFM-10, the flange mounted 
sealed MFMS.-10. The switch is 14/5 in. 
long excluding terminals and has an overall 
diameter of */s in. —K-11 


Vacuum Pumping System 

A packaged high vacuum pumping system 
stated to be capable of reaching pressures as 
low as 5 X 10 7 mm Hg has been announced 
by Vacuum Equipment Div., New York Air 
Brake Co, 

The system, designated PW-400, is de- 
signed for use in the evacuation of such 
laboratory equipment as vacuum tanks, bell 
jars, vacuum furnacs, and experimental vac 
uum tubes. It can be rolled on casters from 
one location to another. 

The pumping system consists of a high- 
speed, fractionating Kinney 400 F oil diffu- 
sion pump with a cold trap and a two-stage, 
gas-ballasted KC-5 mechanical vacuum 
pump. Connected to the system is a mani- 
fold-valve arrangement with an intake fitting 
that can be rotated and indexed from horizon- 


—K-12 


tal to vertical. 


MECHANICAL ENGINEERING 


WELDOLETS ® 
THREDOLETS ® 
SOCKOLETS ® 
BRAZOLETS ® 
ELBOLETS ® 


BONNEY FORGE 


DEPT. & 


customer 
reduces 
estimate of 
job cost 


$24,000 
by switch to 


WELDOLETS 


An oil piping 

contract recently 

was reduced by $24,000 
by changing specifications to 
WELDOLET welding fittings. 


Comparable savings are possible 
on almost every piping contract. 
It will pay you to examine this 
positive means of reducing your 
piping costs. Write us for details. 


CARBON STEEL 
STAINLESS 
ALLOY 

for all services 


PENNSYLVANIA DIVISION 
& TOOL WORKS 


ALLENTOWN, PENNSYLVANIA 
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Putting Teeth into 


YOUR gear drives 
i$ oUr business 


We mean real teeth — the kind you 
must have for quiet, smooth operation. 


Teeth that are accurate in lead, profile 
and finish. Teeth that make your gears do 
the job they are designed to do. 


We know gears! And we have the latest 
equipment to make, inspect and guarantee 
custom gears — of all types. 

Shaving capacity to 39”. 

Tooth Grinding to 25”. 


Involute charts furnished. 


Let us quote on your requirements for 
custom gears and custom gear boxes. 


GEARS, 
q geod cea only 
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PVC Pipe Fittings 

Production of a new line of light weight 
injection-molded pipe fittings of unplasti- 
cized polyvinyl chloride is announced by 
Tube Turns Plastics, Inc. 

The new fittings, the firm says, will match 
the burst strength of Schedule 40 pve pipe 
and will cost about one-third less than the 
company’s regular line of standard heavy 
wall, Schedule 80, industrial fittings. They 
will be made of both normal and high-impact 
materials with the same characteristics of 
corrosion resistance, non-aging and installa- 
tion as the heavier fittings, the company 
States. 

The new line includes 90- and 45-deg el 
bows, tees, couplings, and caps in */, to 2 in. 
sizes, as well as 3 and 4 in. couplings. The 
fittings are of the socket type, and come in 
both Schedule A and Schedule 40 wall thick 
nesses, and match standard pipe sizes that 


meet ASA and ASTM standards. —K-13 


Valve Lubrication Handgun 

A high-pressure hydraulic handgun spec 
ially designed for plug valve lubrication is 
announced by Rockwell Mfg. Co. 

The unit, 400-C, is described as self-prim 
ing and can be used in any position. The 
company says the hose and coupler can be 
locked to the buttonhead fitting in the valve 
shank. Pressure may be relieved by a turn 
of the by-pass valve on the gun to permit 
separation of the buttonhead coupler and 
fitting. 

A relief fitting on the hydraulic system is 
designed to guard against injury to the gun 
if the operator continues to pump after the 
gun is empty. A 15,000-psi gage indicating 
the point at which sufficient lubricant pres- 
sure has been developed in the valve. The 
gage also indicates valve adjustment and 
other services required, and has a recalibra 
tor screw to provide corrections in case it is 
knocked out of adjustment by rough han- 


dling. —K-14 





For Consulting Engineers 


THE CINCINNATI GEAR CO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 








Turn to Page 240 
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Standard Bolts 


Standard bolts in a full range of sizes are 
now available from the Cleveland Cap Screw 
Co. 

The new line consists of square head 
machine bolts, carriage bolts, lag bolts and 
plow bolts. 

The company’s standard bolts are made 
of low carbon steel, but can be furnished 
in high carbon and alloy steels to order. 
Departures from standard dimensions and 
types also can be supplied on special order. 

The bolts are available in case, full truck 
and carload lot quantities. 

The line includes standard bolts, hexagon 
head cap and set screws, socket screw pre »d- 
ucts, self-locking screws and special headed 
and threaded products made to custom 
specifications in diameters ranging from 


¢ through 2!/¢ in. —K-15 


e P 
Foil-Type Strain Gages 

New SR-4 foil type rosette strain gages 
said to have substantially higher sensitivity 
and stability than any previous rosette gage 
have been announced by Electronics and In- 
strumentation Div., Waltham, Mass., Bald 
win-Lima-. Hamilton Corp. 

The gages are of bonded filament type con- 
struction. The company reports the new 
rosettes have a sensitivity that is eight per 
cent higher than that of any previous rosettes. 
They need no lateral corrections except in the 
most precise testing problems, can withstand 
temperatures as high as 300 F in continuous 
service and are thinner, more flexible and 
more easily applied than bonded wire SR-4 
strain gages. 

Two sizes of bakelite bonded rosettes are 
available: Types FABR-2 and FABR-}4, with 
gage lengths of '/s-in. and '/,-in. respectively. 
FABR-2 replaces the epoxy-backed rosette 
Type FAR-2, the foil gage formerly offered. 
FABR-4 is an entirely new product. 

The bonded-wire type rosette gages most 
nearly comparable to the new foil gages are 
the paper-and-cement Types AR-1 and AR-7. 
The new foil rosettes are superior in dimen- 
sions and in many other respects to the AR-1 
and so greatly superior to the AR-7 that the 
foil gage will probably supplant the wire 


—K-16 


gage entirely, the company says. 
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GEORGE: 


SURE. YouR PROBLE & 
ORGANIC MATERIALS which 


ba 
BURN. 


THE ONLY PACKING 1 KNOW oF WHICH 
CONTAINS No ORGANIC MATERIALS IS 


R/m's HICH TEMPERATURE 


VALVE STEM 


ch PACKING. IT CAN TAKE OVER 1000°F ! 


Your up-to-date boilers are producing 
steam at higher temperatures and pres- 
sures. Old-time valve-stem packings 
just can’t stand the gaff. You can count 
on Raybestos-Manhattan for the safe, 
sure solution—packings specially de- 
signed to meet today’s higher tempera- 
tures and pressures. 

R/M high temperature valve-stem 
packings are made of top-quality 
braided asbestos with Monel wire re- 
inforcement over a high temperature 
resistant plastic core. They contain 


Bosb 


practically no organic materials and 
the lubricants are thoroughly dispersed 
all the way through. It is this carefully 
engineered construction that makes 
them your best possible choice for all 
steam valves and rods. 

R/M engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to satisfy 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
posal—call on R/M! 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex,® Vee-Square,® Universal 
Plastic, and “versi-pak”®; GASKET MATERIALS; and “TEFLON”* PRODUCTS. SEE YOUR R/M DISTRIBUTOR. 


*A Du Pont trademark 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles ¢ Industrial Rubber e Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels ¢« Rubber Covered Equipment e« Brake Linings 
Brake Blocks « Clutch Facings Industrial Adhesives Bowling Balls « Laundry Pads and Covers 
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Onder Form for 
1958 Nuclear Congress Preprints 


Order NOW since only a limited number of each preprint is avail- 
able, and publication of the Proceedings of the 4th Nuclear 


Engineering and Science Conference in bound form is not planned. 





Price of preprints, 50¢ each. Make check payable to the AIChE 
Add three per cent sales tax for delivery in New York City. 


THE AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


25 W. 45th St., New York 36, N. Y. 


Please send me the preprints circled below. My check for $... is enclosed. 
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Also send me the Proceedings of the 6th Hot Laboratory and Equipment Conference. Price 
$10.00 








From 

American Institute of Chemical Engineers 
25 W. 45th St. 

New York 36, N. Y. 


(please print) 


(Street Address) 
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Redesigned Exchangers 

An expanded line of Type BCF ex 
changers, said to have improved performance, 
new design features, and new materials, is 
available at lower prices, according to Ross 
Heat Exchanger Div. American-Standard. 

The unit is offered in 46 sizes; one, two, 
and four pass designes; and 1.2 to 124 sq ft 
of heat transfer surface. 

The firm says improvements include new 
baffle structure with flanged lip at each tube 
hole and around outer edge to give tighter 
tube fit and improved thermal characteris- 
tics; stamped steel feet movable in three 
positions around hubs for mounting; hubs 
relieved under connections for unrestricted 
flow; corrosion resistant copper alloy core 
assembly and cast iron bonnets. 

The units are designed for cooling lube oil, 
jacket water, hydraulic and other fluids, and 
process heating applications. —K-17 


Oil Bath Aftercleaner 

A redesigned Cycoil oil bath aftercleaner 
has been introduced by American Air Filter 
Co., Inc., Louisville 8, Ky. 

The new P-17 unit is designed for collecting 
dust particles that might escape conventional 
dry centrifugals or viscous impingement 
filters, the company reports. 

The unit is described as an automatic, 
self-cleaning dust collector that separates 
dust from the air as it passes through a vis 
cous crimped-wire, fluid bed pad. The dust- 
laden air is mixed with the oil by means of 
a perforated plate over which the oil flows 
from a central distributing point. 

According to the company, the upward 
flow provides the holding force required to 
keep a large quantity of oil in the fluid 
bed pad. The fluid bed pad is designed so 
that collected oil droplets drain to the 
perimeter which is out of the air stream. 
This washing action is designed to keep 
the pad clean and the dirty oil flows back to 
the settling tank where dust particles settle 
out as a sludge and the oil is recycled to the 
unit. 

A separate oil reservoir and sludge settling 
tank is designed to permit easy sludge re 
moval. The collected dust can be removed 
periodically while the unit is in operation. 
The settling tank may also be disconnected 
during the period when the system is not in 
operation, —K-18 
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Integral Gearmotors 


Western Gear Corp., announces its own 
line of StraitLine integral and all-motor gear- 
motors ranging from 1 to 60 hp and from 9 to 
520 rpm. 

The company states the units are designed 
for interchangeability of gear sets and motor 
packages in the field without disconnecting 
the gearmotor from its foundation or the 
driven shaft. Changing of ratio in the field 
when output speed variation requirements 
arise can be accomplished with the new units, 
the company reports. Gear housings are 
accessible from either end. —K-19 


Hydraulic Control Valves 


A line of 600 to 4000 psi cylinder operated 
hydraulic control valves, designed for use 
where high-speed response, compactness and 
employment of higher valve operating pres 
sures are desirable, is announced by Sinclair 
Collins Valve Co. 

Use of an integral double-acting cylinder 
for valve operation is said to reduce valve 
mounting space requirements and to afford 
split-second response due to positive pressure 
actuation in both directions. Valve operat 
ing pressure range is 60 to 140 psi, using air, 
water, or oil. 

Available in 2 or 3-way types, adaptable 
for either NO or NC operation, depending on 
piping connections, the new valves are said 
by the company to be suitable for leak-free 
control of water, glycol or oil base hydraulic 
fluids, says the manufacturer. Port sizes of 
1, 1'/2, and 2 in. NPT are offered and valves 
are fitted for remote pilot control. 

The valves have Navy M bronze bodies, 
hardened stainless steel valve stems, replace- 
able seat sleeves, and Stellite seats. Parts 
interchangeability is claimed. —K-20 
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You save 5 ways with 


SHENANGO CENTRIFUGAL CASTINGS 


By using Shenango centrifugal castings for essentially symmet- 
rical parts, you will gain considerable savings because: 
The Shenango process automatically eliminates hidden defects 
in the metal . . . insures fewer rejects. 

@ No patterns required . . . an important saving, particularly on 
special or small quantity runs. 

& Finer. more uniform grain structure means smoother, faster ma- 
chining, better control, and a higher rate of completion. 

QO with Shenango centrifugal method control, there’s less excess 
metal to be machined away, less metal to buy and ship! 
Because of their homogeneous, pressure-dense qualities, 
Shenango centrifugal castings are stronger, have better wear 
resistance and require less frequent replacement. Maintenance 
cost is cut! 

Check with Shenango on centrifugally cast parts for your needs 
—large or small castings . . . rough, semi-finished or precision- 
machined ... ferrous or non-ferrous. They'll cost you less in the 
long run. For bulletins, write to: Centrifugally Cast Products 
Division, The Shenango Furnace Company, Dover, Ohio. 


ENTRIFUGAL 
CASTINGS 


ALUMINUM AND MANGANESE BRONZES 
MEEHANITE METAL «+ ALLOY IRONS 


COPPER, TIN, LEAD, ZINC BRONZES 
MONEL METAL «+ NI-RESIST - 
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Below — Nugent Filters Fig. 
1} 16PY-1R are in service on 
these buses. 


Nugent filters provide positive full flow lube oil filtering for 
the diesels powering these recent additions to Continental 
Trailways’ luxury bus fleet. 

The top photo shows the latest concept in bus design. 
It’s the 60 foot long, articulated Academy Express, which 
takes its name from the new United States Air Force 
Academy at Colorado Springs, one of its stops on the 
scenic Pikes Peak Route. 

The lower photo illustrates Continental’s Golden Eagle 
coach. Nearly 50 buses of this model are now in service 
with their vast luxury fleet. 

Both the Academy Express and the Golden Eagle offer 
hostess service, refreshments, rest rooms... all the extra 
touches of first class highway transportation. 

Just as Continental’s passengers enjoy the ultimate in 
highway travel luxury, the American-Built Cummins hori- 
zontal diesels powering the Academy Express buses and 
the M. A.N. diesels aboard the Golden Eagles are provided 
with the finest in filtering protection ... NUGENT FILTERS. 

Nugent Full Flow Filters will filter all the lube oil in 
circulation every cycle. Models capable of removing foreign 
solids as small as 2 microns are available. 

If your equipment demands this type of treatment, now 
is the time to investigate the advantages Nugent filtering 
offers you. Write for complete information, outlining 
your requirements. 


SH 
eo —fo 


U7Eile ho NUGENT &. Go, 0LIGo 
3412 CLEVELAND STREET, SKOKIE, ILLINOIS 
OIL FILTERS © STRAINERS © TELESCOPIC OILERS 


OILING AND FILTERING SYSTEMS © OILING DEVICES 
SIGHT FEED VALVES « FLOW INDICATORS 
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Oscillating Dry-Abrasive Cutter 

A dry-abrasive cutting unit designated 
Model 28 Sever-All, for high capacity for a 
range of materials, has been announced by 
Allison-Campbell Div., American Chain & 
Cable Co. 

The unit is equipped with a heavy-duty 
10 hp, 3600 rpm motor to provide a spindle 
speed of 2450 rpm., and is said to have the 
capacity to handle solid steels up to 4 in. 
square, 6 in. angles, 8 in. channels, and 4 in. 
OD pipe or tubing at 90 deg to axis. 

The unit is said to provide, with a mini 
mum burr, high quality cutting of practically 
all metals including hardened or annealed 
steels, brass, bronze, monel, aluminum. 

The unit is available in portable and sta 
tionary models. It is described as basically 
an oscillating type unit in which the abrasive 
cutting wheel and work pieces are manually 
fed by the operator. The wheel is lowered 
into the work by means of a hand lever. 
With oscillation, the amount of abrasive 
wheel contact is reduced and cutting is per 
formed with a minimum of wheel pressure 
and without burn at a rate of 2 to 5 sec per 
sq in., the company reports. A double 
acting work holder automatically positions 
the material being cut in the center of the 
support. The material is then clamped at 
both sides of the abrasive wheel by a hand 
operated crank or a foot treadle. 

As an optional feature, the cutting unit 
can be equipped with power wheel feed, power 
oscillation, and air-operated work clamps. 
In both units, swing-away wheel guards per 
mit unobstructed access to the vise, the firm 
states. 

The machine's pedestal is of welded steel 
construction, its top is of solid steel plate and 
is reinforced under the swing arm bracket. 
Front and sides of the unit are enclosed by 
removable steel plates. Its spindle, of forged 
alloy steel, is heat-treated, precision ground, 
and dynamically balanced. Each end of the 
spindle housing has labyrinth sealed type 
caps to prevent entrance of foreign matter 


and retain the lubricant. —K-21 


Electronic Balancer 

A light-weight, low-cost precision elec 
tronic industrial balancer, with weight and 
size ranges for specific use in automobile and 
truck engine rebuilding, plant maintenance, 
quality control, and short-run production 
lines, is announced by Alemite Div., Stewart 
Warner Corp. 

The company says the unit, called Model 
702, is capable of balancing to .004 in. oz, all 
rotating parts weighing between '/, and 300 
lb, with diametral range of from '/, to 30 in. 


—K-22 





| 
| Use a CLASSIFIED ADVERTISEMENT 
For Quick Results 











168 / MARCH 1958 MECHANICAL ENGINEERING 














Bve ness 
NOTES 


KEEP 
INFORMED 


new 
EQUIPMENT 


LaTeorT 
CATALOGS 








Blast Clean Barrel 


Pangborn Corp. has introduced a 
Rotoblast barrel to blast clean loads of cast- 
ings, forgings and heat treated parts weigh- 
ing up to 6 tons. 


72 cu ft 


The unit is designed for metalworking fac 
tories which clean and descale heavy parts in 
large volume. It is believed by the com- 
pany to be the world’s largest blast barrel 
manufactured. The firm states that the new 
unit will clean a 6-ton load of castings in five 
minutes. 

The 72 Type GN barrel is equipped with 
two Rotoblast wheels, each capable of throw 
ing 120,000 lb of abrasive per hour. Each 
wheel is powered by a 40 hp motor. Heavy 
duty motors power the shaker conveyor, the 
barrel door and the abrasive elevator. 


—K-23 


Magnetic Flow Meter 


Previously limited to a minimum line size 
of 1-in., magnetic flow meters, manufac- 
tured by The Foxboro Co., are now available 
for '/:-in. flow lines. 

According to the company, the meter has 
over-all accuracy of 1 per cent of full scale 
throughout the entire scale, no restriction of 
flow, linear flow readings, and performance 
unaffected by pressure, viscosity, density, or 
changes in conductivity of the flowing liquid. 

The transmitter unit consists of a Teflon- 
insulated nonmagnetic flow tube containing 
flush-mounted metallic electrodes and sur- 
rounded by an a-c electromagnet. When a 
conductive liquid passes through the tube, an 
alternating voltage is set up between the 
electrodes which varies linearly in proportion 
to the volume rate of flow. Lead wires from 
the electrodes transmit this voltage output to 
the firm’s Dynalog recorder, producing a 
chart record in appropriate units of flow. 
Flow rates as low as 3 gpm can be measured 
by the instrument, the firm reports. —K=-24 


Paris Feeders 


New high-speed equipment for automatic 
high-lift elevating of parts in automated 
production lines has been developed by the 
Gear-O-Mation Div., Michigan Tool Co., 
7173 E. McNichols Rd., Detroit 12, Mich. 

The company reports that the unit also 
face-orients parts and feeds them into dis- 
tribution systems at a rate of about 3600 
parts per hour. The equipment is described 
as a combination feeding unit that will 
handle any part that rolls or slides, such as 
gears, cylinders, spiders and blanks. The 
parts feeders are custom-tailored to a specific 
installation but assembled from standard 
components. 

In operation, parts are fed (from conveyor, 
truck, tote box) into the hopper-bin section 
of the unit. From this hopper they are 
self loaded onto angled retaining rails for 
elevating and feeding. The hopper is con- 
structed to be self emptying. —K-25 
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A TALENT FOR INVENTION: Leroy® Lettering Equipment—a 
K & E development—insures perfect neatness and uniformity, yet it is 
simple to operate and requires no special skill or training. One man can 
start a job and another finish it without any variation in lettering. 
This K&E equipment comprises three basic, precision engineered 
parts: Leroy template, Leroy pen and Leroy scriber. Capitals, lower 
case, numerals, vertical or forward slanting letters can be drawn from 
a single template—an exclusive K& E feature. You can buy templates, 
pens, and scribers separately or in convenient sets. 


Leroy templates offer a variety of alphabets, sizes and graphic symbols. 
Electrical, mathematical, mapping, geological and other symbol tem- 
plates are available. Templates, with words or phrases that are fre- 
quently repeated, as well as templates with your own symbols, trade 
marks or designs, can be made to your order. 

To save time and money in your drafting room specify K& E Leroy® 
Lettering Equipment. For other drafting or engineering equipment 
and materials also look to Keuffel & Esser Co.—your “Partners in 
Creating’”’—who have served engineering for 90 years. 


KEUFFEL & ESSER CO. New York, Hoboken, N.J., Detroit. 


Chicago, St. Louis, Dallas, San Francisco, Los Angeles, Seattle, Montreal. 
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MECHANICAL CATALOG 
gives you product facts... fast 


Because it is edited by mechanical engineers, exclusively for mechan- 
ical engineers, MECHANICAL CATALOG saves you time in pin- 
ning down product sources and specifications. 


COMPACT ... CONVENIENT .. . COMPLETE MECHANICAL 
CATALOG concentrates on engineered products, so you don’t have 
to wade through volumes made cumbersome with data on stock room 
supplies and other products of no interest to you. 

In its Directory Section, over 6,000 engineered products are indexed 
and exhaustively cross-indexed . . . with manufacturers’ names and 
addresses under each (over 3,500 names). 

In its Product Data Section, manufacturers provide over 350 pages 
of product specifications with photographs and drawings. Page 
numbers appear next to their product listings. 


UP-TO-THE-MINUTE Conscientious editing and access to the 
latest developments in engineering keeps MC vigorously up-to-date. 
For instance, the current (1958) edition contains 23 new product 
listings in the field of Nucleonies. 

Have you requested a copy of the 1958 edition? It’s yours for the ask- 
ing—but the supply is dwindling fast so fill in and mail the coupon 


today. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
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29 West 39th Street, New York 18, N. Y. 


Mr. 0. B. Schier, Il, Secretary 


Please send me my copy of the 1958 Mechanical Catalog. I have not 
previously requested a copy. 


Name_ 

Title 

Company 
Business Address 


Principal Product or Service_— 
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Rubber Vibration Mountings 

Lord Mfg. Co., 1635 W. 12 St., Erie, Pa. 
announces that its bonded rubber vibration 
and shock control mountings can now be 
produced to operate efficiently from —65 
to +300 F. 

These mountings, utilizing the firm’s 
new broad temperature range elastomer, have 
the ability to withstand temperature ex- 
tremes with minimum changes in physical 
properties, the company claims. Trans- 
missibility at resonance is three or less at 
68 F; at +300 F it is less than 3.5, it is 
reported. The elastomer is said to be re 
sistant to oil and ozone, and have high ten 
sile strength, high tear resistance and good 
flex life. 

The hysteresis characteristic of the ma- 
terial eliminates the need for auxiliary damp 
ers that generate harmonics destructive to 
mounted equipment, the firm states. —-K=-26 


Tandem-Mounted Control Valves 


A line of lever-actuated tandem-mounted 
3-and 4-way control valves with neutral 
position designed for up to 250 psi pneu 
matic, 325 psi oil or vacuum service, is an 
nounced by Valvair Corp. 

According to the company, typical 4-way 
valve applications include simultaneous 
operation of a pair of single-acting cylinders 
or positive control of a double-acting cylin- 
der, by using different combinations of 3- 
way valves in pairs. Either manual or 
spring-actuated neutral positioning is avail 
able. The tandem valve is interlocked to 
prevent both valves from operating at the 
same time, the firm reports. 

One-piece Navy M bronze body and hard 
chrome-plated stainless steel stem are used 
in the company’s straight-through construc 
tion designed to simplify maintenance and 
allow drop-in replacement of packers, the 
manufacturer states. Molded Hycar OU 
packers, reputed to be unaffected by water, 
grease, air, or oil, are used in valves for 
pneumatic service. For hydraulic or vacuum 
use, heat and hydraulic fluid-resistant moly- 
compounded O-ring packers are furnished. 
According to the manufacturer, flow area 
through the valves is equal to nominal pipe 
size. 

Available with open end or piped exhaust, 
the valves are offered in port sizes from '/, 
through 1 in. NPT, in both 3-way and 4-way 
with neutral types. —K-27 
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Temperature Indicating Controller 
Temperature indicating controllers, Series mf 
541, are now available from Fenwal, Inc., 
with explosion proofing to conform to Under- | DIAMOND oy 


writers’ Laboratories categories Class I, ROLLER CHAINS AND SPROCKETS a 
Groups C and D; and Class II, Groups E, F, MADE BY SPECIALISTS TO 4 
ane 50. GIVE YOU SPECIAL 
The company says this modification en PERFORMANCE 
ables use of the instrument in hazardous | ‘ 
locations with no special precautions. The 
box mounted atop the standard control case 
contains the electrical snapswitch to enable 
the standard unit to be modified. 
Normally, the firm says, the explosion 
proot controller will have one SPDT switch 
and two dial pointers; one to indicate set 
point, and the other for process temperature. 
Set point can be adjusted with the large 
control knob on the front of the housing. 
Other features of the series include swivel 
mounted and stainless steel capillaries, 
simplified internal construction and a choice 
of housing colors. 
Temperature ranges extend from —150 to 
700 F, with C scales on request. Bulb sizes 
are '/,, 3/3, and '/s in. coiled to */, in. OD; 
capillaries are 6 and 10 ft with special 
lengths up to 20 ft. All are made of corrosion 
resistant type 316 stainless steel. —K-28 


Box Car Unloader 

4 redesigned hydraulically-operated box 
car unloader is announced by Stephens 
Adamson Mfg. Co. 


According to the company, the unloader  Conyey, Drive, Lift, Coordinate Machinery Functions— 


has proven during on-the-job performance 

é ~é é rr Z re > e 
a ay ny ap gr 5 a all jobs DIAMOND ROLLER CHAIN does better 
box cars in less than 30 min per car. In com- 
parison with rotary or tilting car dumps, orig- Diamond Roller and Conveyor Chains are versatile, adaptable, efficient power 
sa my p rranatd costs for the new device | transfer mediums. They possess great strength, yet are light and compact. 
apr cant ap Ae Because of this, they are used on thousands of different machines in hundreds 


The unloader can be operated by one man, f diff 
the companys says. Boom swivel and scoop GE Comerent weys. 


actions are hydraulically actuated and can The wide and growing use suggests that next time you have a drive or con- 
be operated automatically during much of veying problem —look to Diamond for your best and most economical answer. 
retreat healt woe Diamond specializes in Roller Chains, Conveyor Chains and Sprockets. 
ally free to dispose of grain doors, prepare Specialization means thorough knowledge of chain applications. Correct ap- 
other cars for unloading, or ready a car puller plication of superior Diamond Chain guarantees you money saving performance. 
to move the unloaded car away and get a You are invited to draw on Diamond’s engineering experience for the 
fondant Sen Greiinigouiion. answer to your power transmission problems. Write to: ee 

In the unloading operation, the boom and 
scoop are swung into the loaded box car. 


When Set in motion, the scoop is in a raised DIAMOND CHAIN COMPANY, Inc. 


position and the boom — until ~ A Subsidiary of American Steel Foundries 
scoop Meets resistance 1n the form of materia : 5 H 
sie tay dnd ek: aaa dienes ake Dept. 413, 402 Kentucky Ave., Indianapolis 7, Indiana 


scoop to dig down into the material. The Offices and Distributors in All Principal Cities New Catalog 757 gives 
you complete selection 


boom retracts and pulls the loaded scoop to data on Diamond Stock 
the open car door for discharge. After dis- Roller Chains and Sprock- 
: A ™ ‘ ets. Write for your copy 
charging, the scoop rises automatically, and OLLER *™: 
the boom extends again to repeat the cycle. DIAMON 
The operator can stop the cycle at any HAINS 
time to redirect or to withdraw the boom and 


scoop from the car, company says. —-K=-29 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


DOPPLER NAVIGATION EQUIPMENT is readied for flight testing under 
operational conditions. Engineers at the Maynard Laboratory hold responsi- 
bility for program from initial study phase through prototype production. 


Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day 
At Maynard, you'll find projects involving many areas of aircraft 
navigation and guidance systems... doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 
Career opportunities for men at all levels nov: exist in the follow- 
ing areas: 
MECHANICAL DESIGN PACKAGING 
ELECTRO-MECHANICAL PRODUCT DESIGN 
STRUCTURES e PRODUCTION ENGINEERING 
METHODS & PROCESS ENGINEERING 
METALS PROCESSING e HEAT TRANSFER 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87M, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 
Maynard, Massachusetts 


1 
Are you the ae 
ONE MAN IN THREE? 2 


MAYNARD LABORATORY 
Excellence in Electronics 
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Pancake Motor 

Louis Allis Co. announces a pancake motor 
said to reduce motor length up to 60 per cent 
over standard motors of the same rating. It 
is designed for use on machine tools, roof. 
ventilating fans and space-cramped applica 
tions. 

The motor is a flange type motor of con 
ventional radial air-gap design. The com 
pany says the short length is achieved, with 
out any reduction in motor performance, 
through formed end coils and a one-piece 
housing-bearing bracket. 

For normal operating conditions the motor 
is built in an open drip-proof enclosure. It is 
also supplied in an enclosed construction. 

The motor is available in ratings from 
1 to 15 hp at 1800, 1200 and 900 rpm. It is 
available with either vertical or horizontal 
mounting, cast iron housing-bearing bracket 


and factory lubricated bearings. —K-30 


Special Lift Truck 

Yale & Towne Manufacturing Co., 11,000 
Roosevelt Blvd., Philadelphia 15, Pa. has 
developed an industrial lift truck with chan- 
nels that lower below ground level for special 
handling jobs. 

The company says the truck can be used 
for such assignments and handling in pits, 
lowering palletized materials into dipping or 
cleaning tanks, or transferring material in a 
varied floor-level plant. 

In a 6000-lb. capacity model, the truck 
can handle loads off a level 72 in. below the 
floor and raise them to a height of 41 in 
above ground level. 

The primary lifting channels support 
secondary lift channels which are attached 
to a fork carriage at the top of the primary 
channels. Each channel assembly has its 
own lifting cylinder and set of controls. 

For operations below ground level, the 
secondary channels with a fork carriage 
mounted at the bottom of the mast are 
lowered hydraulically. The overall height of 
the new unit is 83 in. —K-31 


Digital Recorder 

Hewlett-Packard Co. announces develop 
ment of Model 560A digital recorder, de 
signed to print 11 column digital information 
at rates to five prints per second. 

It is primarily designed to make a perma- 
nent record of electronic counter read-outs, 
the manufacturer states, adding that the unit 
can be used with two or more counters simul- 
taneously, digital voltmeters, time recorders, 
flowmetering equipment and systems for 
telemetering installations and engine test 
stands. 

In addition to the printed tape record, the 
unit provides an analog current or voltage 
output to drive a galvanometer or potenti- 
ometer strip chart recorder or to provide a 


servo control. —K-32 
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to processing, 
r assembly and 
Power Take-Off Compressor | packaging 

A package unit, designated 125’ rotary operations 


power take-off compressor, is announced by 


Worthington Corp., Holyoke, Mass. Div. 


The unit includes a two-stage oil-cooled ro. 








tary compressor, speed control, engine gov- 
ernor, oil cooler, air receiver, oil separator, 
and oil storage receiver, all mounted on a 
common base plate. 

The company says the unit can be com ; 
pletely controlled from the cab by the driver. | , = & 
The compressor is belt-driven through a split | SYVAV/7/720/V VIBRATORY ; } WA 
power take-off. The unit is 38 in. long by 28 # r , ‘ 
in. wide by 39 in. high. Through an in- | feeding pinions to 
finitely variable capacity control, the rotary | PA 4 T S F ‘ t D . in S finish honing machine 


power take-off compressor produces more air 





than conventional reciprocating machines, 


the firm states —K-33 —increase production and lower produc- 

| | tion costs by handling parts automatical- 

ly. Eliminate slow, costly hand feeding. 

SYNTRON PARTS FEEDERS provide con- 

tinuous feeding, proper positioning and 

timing of parts of almost every size, 

shape and material to assembly, inspec- ella depaded ‘mthen 
tion, processing and production line resistors to testing machine 
equipment. They are adaptable to most . 
automatic machinery by means of gravi- ——— } 

ty feed tracks with controlled escape- Pa My 

ments. Each parts feeder is custom de- ~~ 

signed for parts to be handled. 

Send parts samples to our applications 

engineers for recommendations on your 

parts handling requirements. 

SYNTRON’S years of experience are feeders on 
available to you. automatic assembly 


LEEESLILID DSR DEOSSAISU SITIES EDIT MOM 
Other SYNTRON Equipment 


‘ designed to increase production, 
Manual Shut-Off Valve ° . 
A manual shut-off valve, Model 949T, cut production costs, improve products 


for high pressure gas systems and missile Vibrators Rectifiers 
and rocket applications has been announced (bins, hoppers, chutes) (Silicon and Selenium) 

rC “le Seal Pro ts Co. . . “ge . 
by Circle Seat Product Vibratory Feeders a-c to d-c Selenium Rectifier Units 


The unit is designed with threads above : : ; 
seal out of fluid stream. It is said to feature Vibratory Screens Electric Heating Panels 


low operating torque and increased depth of Shaker Conveyors Electric Heating Elements 
finger detents in handle. The firm states the Vibratory Elevator Feeders Sinuvated Wires 


flow passages and stem length of the unit - 
permit mounting in thick panels. The unit Weigh Feeders Shaft Seals 


has a 303 stainless barstock body. Packers and Jolters Electric Hammers 
According to the company, the valve pro- Hopper Feeders Concrete Vibrators 

vides positive, leak-proof shut-off by means | L ‘ Machi p J 

of a resilient O-ring which is withdrawn com- apping macnines aper Joggers 

pletely and automatically from the fluid | Our representatives will be glad fo work with you in 

stream as soon as the valve begins to open. ‘ i 2 

Throttling is then accomplished by means of selecting the proper equipment for your operation. 

a conical metal plug which varies the orifice Call your nearest Syntron representative 

area. During use for throttling the O-ring 

is outside the fluid stream and completely or write for complete catalog ea Pree pawase | 

caged to prevent washouts. The O-ring is 

not required to pass a port or other diametral 

relief 2 pate which might inflict SYNTRON COMPANY 

damage to its surface, the firm says. —-K34 498 Lexington Avenue Homer City, Penna. 
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Chemical Metering Pumps 


For metering toxic, obnoxious, corrosive 
and/or costly chemicals, Milton Roy Co. 
has introduced a new controlled volume dia 
phragm pump. 

The pumps have Teflon diaphragms sealing 
the liquid ends from the plunger and housing. 
They are said to be accurate to within + 1 
per cent. The plunger displaces hydraulic 
fluid which in turn strokes the diaphragm to 
impart pumping action through double ball 
checks. There is no mechanical connection 
between the diaphragm and the plunger. 

They are available with maximum capaci- 
ties from 1.1 to 138 gph and pressures to 
2000 psi. The pumps have manual or auto- 
matic capacity adjustments from 0 to 100 
per cent. —K-35 


Marking Machine 


A new offset marking machine for cylin- 
drical objects where frequent changes in im- 
print data must be made is announced by 
Markem Machine Co., Keene 82, N. H. 

The Model PAM-AG uses a masterplate 
and removable type inserts, instead of a rub- 
ber printing plate or type lock-up, allowing 
quick change of imprint variables within the 
manufacturer's own plant, the firm states. 

The bench-mounted unit employs inter- 
changeable work-holding fixtures to handle 
various cylindrical, tapered, conical, or wire 
lead objects, '/s to 2'/2 in. in diam, that can- 
not be chute fed. These, the company says, 
include bottles, vials, cans, transistors, capac- 
itors, solenoids and similar electrical com- 
ponents. The unit will mark a maximum 
imprint area of 3 X 23/,in. Recommended 
operating speed is 50 to 60 objects per min, 
but the rate is adjustable. Ejection of 
marked objects is automatic. 

The marking compounds available include 
air drying, baking, and high temperature 
types; special formulations for clear, durable 
imprints on many surfaces; choice of colors. 


—K-36 
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Control Valves 

A line of Speed King plug-in type '/; in. 
4.way control valves with built-in plug con 
nectors designed for fast automatic con 
nection of electrical circuits is announced 
by Valvair Corp. 

Said to reduce original installation and in 
service maintenance time, plugs and con 
nectors incorporated in solenoid pilot, valve 
body and manifold or sub-base complete all 
electrical circuits automatically when the 
unit is placed in mounting position. The 
company reports that permanent wiring con 
nections, made in the manifold or sub-base 
at the time of original machine assembly, 
need not be disturbed during in-service 
maintenance. 

The plug-in feature is said to also permit 
economical bench assembly of complete 
control groups and cuts final machine as 
sembly time. Once basic wiring and piping 
connections are made to manifold or sub 
base, valves and pilots are plugged in and 
bolted in place. 

The units are designed for control of 
smaller devices, and are available in both 
single and double solenoid types, for manifold 
or sub-base mounting. —K-37 





1956 MANUAL OF CONSULTING PRACTICE 
FOR MECHANICAL ENGINEERS 
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applicable to the conduct of engineering assignments under various types of agreements. 
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Engineering 
tion or Testing, Design Projects) 
@ Fee, Percente Cost of 
Equipment of Buildings). } 


$1.50 


SME 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 W. 39 St. ——...._.N. Y. 18, N. Y. 


Industrial Sales Division of OPW Corp. 
6013 Wiehe Rd., Cincinneti 13, Ohio 
EL mhurst 1-1352 | 








MECHANICAL ENGINEERING 


174 / MARCH 1958 











BuUseInesSs 
NOTES 


KEEP 
INFORMED 


NEw 
EQUIPMENT 


LATEST 
CATALOGS 








Remote Control Switches 


Automatic Switch Co. 
remote control switches are 
equipped with vibration mounts 
soundproof enclosures. 

The mechanically held remote 
switches are described as being used to pro 
vide accessible control of power and lighting 
circuits from any number of central stations. 
they are mechanically held, they are 
unaffected by line voltage conditions and re 
spond only to the control of pushbuttons, the 


—K-38 


announces that 
available 
and in 


now 


contro 


Since 


firm states. 


X-Ray Generator 


A new Diaflex X-ray generator is an 
nounced by Westinghouse Electric Corp. 
The firm reports the new design provides 
automatic density compensation so fluctua 
tions in line voltage do not cause variable 
density films. 

With inherent density the 
selected ma-sec is held constant regardless of 
tube current fluctuations. The ma-sec 
selection-10 to 350-provides ample range for 
use of any technique under operating load, 


stabilization 


the company states. 

Selection of kilovoltage by the 10-kv steps 
major selector and the 1-kv steps minor 
selector is designed to allow any technique to 
be applied. The technique control for radio 
graphic work is calibrated in terms of desired 
The firm states that for techniques 
any 


results. 
requiring other than routine settings, 
one of the three positions may be selected. 
When the technique control is in the fluoro 
scopic position a separate control of 1 to 6 
ma is allowed and is indicated on the fluoro 
scopic Mma meter. 
The _ self-rectified 
100-ma full wave at 85 kv, 
at 100 kv with 2 or 4 outlets. 


transformer provides 
and 200-ma full 
—K-39 


wave 


Powder-Actuated Tool 


A powder-actuated fastening tool, de- 
signed to stop an overdriven fastener and 
eliminate danger of firing through a thin work 
surface, has been introduced by Ramset 
Fastening System, a subsidiary of Olin 
Mathieson Chemical Corp. 

The tool is called Flite-Chek. 
accomplished by a new assembly 
tapered interceptor jaws prevent the passage 
of an overpowered fastener or one that en 
counters a soft or thin spot in the work sur 
face, the company reports. The fastener is 
stopped before it leaves the tool. When the 
fastener is stopped in this manner, the opera 
tor pulls the tool off the work, and there is no 
damage to the tool, the firm states. 


Control is 
whose 


According to the company the tool is cap- 
able of sinking a fastener into as much as an 


—K-40 


inch of steel. 
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AMERICAN MATERIAL 
HANDLING SOCIETY 


YEAR-ROUND HELP — ADAPTABLE TO 
ANY INDUSTRIAL OPERATION 
Handbook answers every basic question 
of work flow within and outside the 
plant. With it you now have the means 
for (1) analyzing your own materials 


47 SECTIONS: How to Move It 


Definition and Scope of Materials Handling — 
Analyzing Materials Handling Problems — Ma- 
terials Handling Factors — Factory | Planning — 
Materials Positioni — Mate- 
rials Handling Research — Materials Handling 
and Production Control — Communication Sys- 
tems — Training Personnel — Handling Bulk 
Materials — In-Process Handling of Bulk Mate- 
rials — Unit Handling for Various Shapes — 
Unit Handling in Manufacturing — Scrap Clas- 
sification and Handling — Uses of Containers 
in Industry — Industrial Packaging — Palleti- 
zation— Warehousing and Yard Handling — 
Truck Terminal Handling — Railroad Terminal 








READY to help you cut costs in all phases of 
modern materials handling — here is the hard- 
won experience of American engineering and 
industry, organized in a single, compact volume. 
Never before approached in scope or usefulness, this 
new Handbook explains the governing principles, the 
methods and systems, and recommended equipment 
for moving material at least cost — in raw, in-process, 
and the or finished form. Eliminating hours of research and 
costly experimentation, the Handbook synthesizes all 
relevant engineering literature. Gives you recom- 
mendations of designers, producers, and users of ma- 
terials handling equipment. 


When to Move It 


handling operations, (2) planning for 
greater efficiency, (3) installing and op- 
erating improved systems, and (4) mea- 
suring results. Illustrations, tables, cost 
and work-flow forms put best current 
practice at your fingertips. 


For Top Efficiency 


Handling — Marine Terminal Handling — Air 
Terminal Handling — Belt Conveyors — Elevat- 
ing Conveyors — Chain Conveyors — Trolley 
Conveyors — Cable Conveyors —Havlage Con- 
veyors — Vibrating and Oscillating Conveyors 
— Pneumatic Conveyors — Package Conveyors 
— Fixed Cranes, Derricks, and Cableways — 
Traveling Cranes and Towers — Portable 
Cranes — Elevators = Winches - _ areca 
Crane Eq 

Powered Industrial Trucks — Industrial Hand 
Trucks — Industrial Tractors — Highway Trucks 
and Truck-Trailers — Railroad Freight Cars — 
Marine Carriers — Air Carriers — Containers 
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one-volume MATERIALS HANDLING 
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AURORA APC 
Turbine-Type 


ASK 
for 


CONDENSED 
CATALOG M-? 


v 


AURORA 
Centrifugal 


for EVERY LIQUIDS 
HANDLING JOB in INDUSTRY 


The engineer-favor accorded “PUMPS by 
Aurora" rests squarely upon ‘ormance 
satisfaction. Why not let Aurora precision 
and quality serve your requirements, too? 


AURORA APCO Turbine-Type PUMPS 


are available in SINGLE STAGE @ TWO 
STAGE @ FOUR STAGE @ WATER 
JACKETED @ STAINLESS STEEL or SPECIAL 
METALS for "1001" DUTIES. 


AURORA Centrifugal PUMPS 


are available in SINGLE and TWO STAGE 
HORIZONTALLY SPLIT CASE @ SIDE SUC- 
TION @ VERTICAL @ NON CLOG e SUMP 
@ MIXED FLOW e SPECIAL DESIGN ETC. 
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— . 
Indicating Potentiometers 

An indicating version of its Dynamaster 
self-balancing electronic potentiometer or 
bridge has been announced by Bristol Co. 

The indicator is designed for use when 
legibility of the indicating scale from gr . 
distances is an important factor, the firm 
explains. The instrument has a 32-in. long 
scale and the same pointer as the firm’s 
standard round-chart recording unit, and is 
mounted in a standard case. There is no re 
cording mechanism, however, and the new in 
strument indicates only, the company says. 

The instrument is also offered in electric 
control models, in on-off, two-position, three- 
position, floating, proportional, and current 
input types of control. The firm says the new 
instrument can be used for measurements of 
such variables as temperature, speed, pres- 
sure, smoke density, pH, and electrical 


values. —K-41 





DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP onivision 


THE NEW YORK AIR BRAKE COMPARY 


$6 LOUCKS STREET . AURORA > ILLINOIS cad slates le saaeinii tis Wine Comp 
ARTM| Aurora, inels —_ Cable Address o . "’ ore “ o . . ° . ” " 

EXPORT DEP cnt — - wrasent” Machine Tool Div., Saginaw, Mich. 
sy ee _ ceed - —_ The transfer unit includes its own hydraulic 
and electrical equipment, and is tied into a 


grinder by a terminal for synchronized opera 
of VAC U UM SYSTEMS tion. The unit is built in capacities to meet 
requirements of each application. In one 
“AERO” application, it handles two 75-lb automotive 
° ed ; ; 

with this (air cool ) crankshafts simultaneously, the company 

VAPOR CONDENSER ers 
The unit is designed to straddle the grinder 
being serviced, with a loading and unloading 
station at each side. The firm points out 
that it can be tied in to service, on an alter 


nate basis, two automatic conveyor lines, one 
on each side of the grinder. 


. 
Load, Unioad Unit 

A new automatic loading and unloading 
device which can be used to automate stand 
ard grinders in transferring work to and from 














With free air the cooling medium Ne 

di jagara 
you use the least water, evaporated in heve Vapor 
the air stream. You save the cost and Condenser. 
pumping of large volumes of condens- This compact 


: machine may 
ing water. be installed 


divectly above In operation, each loading station, low- 


Air-vapor subcooling reduces mix- stripping ers to pick up the work, raises and transfers 
ture evacuated from the system, sav- column or the work across and down into the grinding 
ing in the operation of steam ejector non ol work area. Cy cle time is about 15 sec. —K-42 
or vacuum pump. L 


Eriez Mfg. Co. has announced a line of 
nonelectric magnetic flat-face rolls for mag- 
netic belt and roller conveyor systems. 

They are called Magna-Rolls and are being 
produced in sizes from 2'/2 through 30 in. 
diam, each with the magnetic strength and 
depth of field required for given applications. 


This a#r-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 


easily maintained unit replacing both 
cooling tower and barometric or sur- 
face type condenser. 


Maintenance expense is low. Bal- 
anced Wet Bulb Control provide pre- 
cise, year ‘round adjustment of capac- 
ity to load. 

Constant temperature, uniform pro- 
ducts and maximum production 12 
months a year are assured. Unit capa- 
cities up to 15 million BTU. 


You get pure condensate, an im- 
proved product; often make a profit 
on recovery of residues now wasted. 
There can be no contamination of 
your product at any time; it never 
touches raw water. Condensing, of 
water, of solvents or of your product, 
is simplified; you have one, compact, 


The new rolls are designed for use as head 
pulleys or tail pulleys, for holding, control- 
ling, or elevating ferrous parts, receptacles, 
boxed metal pieces, rods, bars, pipes, and 


steel sheets. —K-43 





‘Use a CLASSIFIED 
ADVERTISEMENT 
for Quick Results 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 
Dept. ME-3, 405 Lexington Ave., New York 17,N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 
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Miniature Check Valves 

Republic Mfg. Co. has designed a line of 
miniature check valves, called Mini-Valves, 
that are said to be no wider and only slightly 
longer than unions of the same tube size. 

The photo shows the Size 6 valve compared 
with the size 6 conventional high pressure 
check valve. Both units operate on pres- 
sures up to 5000 psi. Although made of stain- 
less steel, the weight of the new valve is less 
than the usual aluminum check valve having 
the same tube size, the company reports. 

The valves are approximately one fourth 
the size of the regular check valve, yet the 
rated flow is equal, and pressure drop char- 
acteristics meet or exceed MIL-V-25675, 
the firm states. 

According to the company, the valves can 
be used with any medium compatible with 
18-8 and hardened 440F stainless steels over 
a temperature range —65 to 400 F. The 
line is made in tube sizes 4 to 16 ('/, to 1 in.), 
and has MS33514 flareless tube connections 


—K-44 


as standard. 


Nitrile Rubber 


Development of what is said to be the first 
nitrile rubber to resist ozone cracking has 
been announced by B. F. Goodrich Chemical 
Co. 

According to the firm, compounds of Hy . 
car 1072 nitrile rubber can be made which are 
unaffected by ozone during an extended test 
period, even when the compounds are soaked 
in hot oil before exposure to ozone. 

The compound, after immersion in ASTM 
No. 1 oil for 70 hr at 212 F, showed excellent 
resistance to ozone exposure, the company 
reports, and a compound containing an added 
anti-ozonant showed excellent resistance to 
ozone both before and after immersicn in hot 


—K-45 


Hydraulic Presses 
Perry Co., Waco, Tex., announces a new 
line of all steel hydraulic presses to be mar- 
keted under the trade name of Longhorn. 
Standard presses are being produced from 
Special presses, 
and 


160 to 1500 ton capacity. 
designed to customer specifications 
capacities, are also available. 

The presses are designed to handle al 
metal forming operations, and for trimming 
and punching vacuum formed plastics as 
well as other materials, the firm reports. 
All units are equipped with NEMA 12 or 
JIC standard electrical circuits. —K-46 
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—a new high in frequency from 


With new 6000 cps rating, the MB 
Model C10VB electrodynamic ex- 
citer further extends the complex 
motion testing range .. . yet de- 
livers 1750 pounds force for sinu- 
soidal testing with an MB Model 
T666 15 KVA amplifier (36,000 
watt plate dissipation). 


This is versatile equipment. With 
an MB T666 amplifier and TEMC 
control cabinet, it has the “mus- 
cle” to subject electronic products 
and other critical components to 
accelerations up to 58 “g’”. Adding 
an MB T88 Complex Motion Con- 
sole equips it for duplicating the 
actual “noise” or random motion 
of the environment. This system 
is designed with an eye to future 
needs. 


What’s more, the exciter works 
in environmental test chambers, 


| @ high force vibration exciter system 


so that vibration can be combined 
with heat, cold, altitude. This not 
only saves test time, but gives 
more realistic data on perform- 
ance as well. 


MB Cl10VB Exciters have 
UNIMODE rocker suspension 
(pat. pend.) which assures linear 
motion and a uniform spring rate 
over the total stroke of 1-inch 
(double amplitude). 


Users of MB test equipment 
have at their call a nationwide 
field service organization of vi- 
bration specialists to help on ap- 
plication problems. Send for full 
data on the complete line MB 
Shakers. 


MB manufacturing company 


A DIVISION OF TEXTRON 


INC. 


1074 State Street, New Haven 11, Connecticut 
HEADQUARTERS FOR PRODUCTS TO ISOLATE ... EXCITE... AND MEASURE VIBRATION 
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NOW, A STANDARD LINE OF 


DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production now can be realized by 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning of loads weighing as much as several hundred tons. After 
25 years of experience and hundreds of custom designs, Duff-Norton 
engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types of equipment. If you have a positioning 
problem, write for complete information, requesting Bulletin AD-66-FF, 
which includes drawings and full specifications. 

See Worm Gear Jacks at Booth 918, Design Engineering Show 


P.O. Box 1889 «+ Pittsburgh 30, Pennsylvania 
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Static Seal Valves 


Skinner Seal Co., has announced the pro 


duction and availability of a new line of 


valves which incorporates its line of static 
seals. 

The valves are designed to handle extreme 
temperatures involving fuels, oils, gasses, and 


other fluids and liquids. —K-47 


Magnetic Conveyor 

A line of conveyor units utilizing "per- 
manent magnetic equipment has been an- 
nounced by the Bosworth Mfg. Co., Mills 
Rd., Avon, Ohio. 

According to the company, nylon guides 
ride in a track in the conveyor bedplate 
keeping the belt permanently aligned with- 
out fatigue. The unit is said to be adaptable 
as part of an automatic production line or 
to speed work on individual machines, 
handling, stampings, machined parts, scrap, 
nuts, bolts, caps. 

The firm says the unit is capable of elevat- 
ing to 90 deg, and occupies little floor space. 
No side rails are necessary because of the 
magnetic bed, so objects wider than the’con- 
veyor can be moved without spillage, it is 
reported. Magnets are permanent, non- 
electric type, strength engineered to the 
individual job requirements. The unit utilizes 


sealed, selfaligning ball bearings. —K-48 


Micronic Filtration 

Industrial Filtration Co., Dept. FMH-200, 
Lebanon, Ind., announces that its Del 
park tubular screen vacuum filter has been 
increased in capacity to handle flow rates 
to 1000 gpm on water. 

It is designed specifically for the filtration 
of grinding coolants and cutting oils, the 
firm says, and the unit, called Filter-Matic, 
makes micro-inch finishes more easily at 
tainable. 

Filtration is accomplished by tubular 
screen elements manifolded into a suction 
header box in which a vacuum equivalent 
to 18 in. mercury is maintained. Auto- 
matic, self-cleaning is accomplished by a 
float activated micro-switch which ener- 
gizes an air valve and cylinder and reverses 
the coolant flow through the manifold into 
the tubes knocking off the filtered deposits 
held on the periphery of the tubular screens, 
the company explains. 

The sediment from the screens is removed 
by chain-driven flights which deposit the 
sludge in a tote box for disposal. The flow 
of coolant to or from the filter is not inter- 
rupted during the cleaning cycle, the com- 
pany reports. 

Filter-aids may be used for pre-coating 
the screens when absolute filtration is re- 





quired. An automatic pre-coat feeder is 
supplied as optional equipment. Multiple 
units are used for recommended capacities 
over 1000 gpm. Smaller units available 
from 5 gpm. —K-49 


COFFING HOIST DIVISION - Danville, Illinois 


COFFING HOISTS 
Ratchet Lever 
Spur Gear, Electric 






DUFF-NORTON JACKS 


Ratchet, Screw, 
Hydraulic, Worm Gear 
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Untuned damper 
Simple design 
Longer life 
Extensively tested 
Completely proved 
Widely adapted 


FREE TECHNICAL BULLETIN gives 
complete engineering and performance 
data. For your copy write: 


Specialists in vibration control and hydraulic applications 


MECHANICAL ENGINEERING 


up-rate 
horsepower 


Houdaille torsional vibration 
damper 


Don’t let torsionais restrict your engine design! Get the horse- 
power you want .. . without increasing engine size or crankshaft 
redesign. Use Houdaille Viscous Rotary Dampers. These compact 
untuned dampers offer the only truly effective way of 

‘ minimizing torsional vibration across the 
ga full range of engine criticals. 


The shearing action of highly viscous fluid, used 


exclusively makes it unequalled in performance. 
Precision design assures long, trouble-free life. There 
are no rubber parts to deteriorate from heat or grease. 
Typical applications include: Hydraulic 
servo loop system stabilization. Rotational tran- 
sient stabilization. Crankshaft and camshaft 

torsional vibration damping. 


Now availiable in a wide range of sizes 
from 114” to 34” in diameter . . . to meet every 
requirement. Houdaille engineers are at your 
service in solving vibration damping problem. 


DAMPING 
CONSTANT 
In. Lb. 

Rad./ Sec 


.002 
58,000 


FLYWHEEL 
INERTIA 
Lb. In. Sec.? 


00023 | 
330.000 


HOUSING 
INERTIA 
Lb. In. Sec.? 


-00003 
138.000 


O.D. 
Inches 


1.625 
34.031 


je —Houdaille 
Industries inc. 


BUFFALO HYDRAULICS DIV. e 537 £. Delavan Ave., Buffalo 11, N. Y. 


THICKNESS 
Inches 





0.750 





5.875 
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Automatic Dust and 
Fume Collection 
delivers dependable 
heavy duty service 
at low cost 








Of all the major types of dust and fume col- 
lection systems, the modern automatic bag 
type process as developed by The Northern 
Blower Company is the most widely useful 
and adaptable. Its use in important large scale 
production processes extends from coast to 
coast, and to foreign lands. 












Norblo’s experience in the removal of in- 
jurious or “nuisance” industrial air contami- 
CALIFORNIA nants as well as salvaging valuable materials 
has been extensive in most industries. Com- 
plete systems are engineered to specific situa- 
tions. Equipment can be supplied for inter- 
mittent use or for ‘round-the-clock full capa- 
city requirements. Fully coordinated functional 
design results in high efficiency, low cost of 
operation and maintenance. 

















Norblo engineers the complete installation 
MISSISSIPPI with ample capacity for your needs, with wide 
adjustability and all the safeguards you may 
need. It will pay you to have Norblo engineers 
study your requirements. Write for Bulletin 164. 








The Northern Blower Company 


6421 Barberton « Cleveland 2, Ohio 
Telephone: Olympic 1-1300 





MANITOBA 













OHIO NEW YORK MEXICO 






ENGINEERED DUST COLLECTION SYSTEMS 


ae <¥y 





SD ere ee tet he Sonat vere 


. Pie Girt « . Ow bates 
bet rate) eee Sd ore 


FOR ALL INDUSTRIES 
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Stainless Gate Valves 


A line of 600 Ib series stainless steel gate 
valves, designed to meet API 600 and ASA 
B 16.5 specifications, is available from 
Cooper Alloy Corp. 

The valves, produced in sizes '/: to 2 in. 
screwed and socket weld and '/; to 8 in. 
flanged and butt weld, have a pressure range 
of vacuum to 1440 psi and a temperature 
range of —425 to 1500 F with proper pack- 
ing. Valves operate at rated pressure at 
temperatures to 1125 F. 

The firm says new features of valves in 
clude large diameter handwheel, deep stuffing 
box, lantern rings, back seat bushings, and 2- 
piece packing follower and flange. Three-in. 
sizes and larger are available v ‘th removable 
yoke nut, and 6-in. valves - d over with 
roller thrust bearings. F- ible disks are 
available in the larger sizes. —K-50 


Gear-Case Exhauster 


A&A Mfg. Co., 712 S. 12th St., Mil- 
waukee 4, Wis., announces a newly de- 
veloped gear-case exhauster designed to 
draw a partial vacuum in the gear case and 
thereby substitute air flow into the case 
in place of oil leaking out of it. 

According to the company, the exhauster 
can be applied to a variety of gear cases by 
removing the conventional inspection plate 
and bolting in the exhauster. The vacuum 
air pump is driven through a flexible cou 
pling by a '/, hp motor. 

Filter tank, mounted between the gear 
case and pump intake, serves to remove the 
oil from the evacuated air before the dried 
air enters the rotary pump. Oil, under 
gravity, flows back into the gear case with- 
out piping, the firm explains. 

The pump maintains a vacuum of 3 to 
5 in. mercury depending on the amount of 
leakage that may exist around the gaskets 


and oil seals. —K-51 


Adhesive for Teflon 

Flexrock Co., 3600-C-Filbert St., Philadel 
phia, Pa., is now offering an adhesive for 
binding Teflon to Teflon, or Teflon to metal 
and a variety of other materials. 

The newly developed adhesive is of the 
pressure sensitive type, and tests indicate 
a peel strength of over a thousand grams 
per inch or a direct pull of 12 to 15 psi for 
Teflon to Teflon, and Teflon to stainless 
steel. 

It is also reported that the adhesive has 
good acid and alkali resistance, and excellent 
electrical properties. It can be applied by 
brushing, dipping or spraying. After ap 
plying the adhesive to the Teflon, it should 
be dried before pressing the parts together. 
Air drying is satisfactory but takes several 
hours which can be reduced by heating for 
15 to 30 min at about 210 F. Heating for 
5 min at 300 F will result in greater adhesive 


strength, the firm says. —K-52 
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Totally-Protected Motors 19,862 years of 
A line of totally-protected, Series D, a-c 
motors in the new, large NEMA frame 364U 
through 445U is now being introduced by 
Reliance Electric and Engineering Co., 
24701 Euclid Ave., Cleveland 17, Ohio. 
Foot-mounted and footless horizontal 
models in the 360 frame diameter are pres 
ently stocked in the following enclosures: 
protected, totally-enclosed, fan-cooled; cor- 
rosion proof; and explosion proof. They 
are designed for operation on 208 through 
550-v in-plant alternating current. Other 
» NE er ee 25 
a NEMA ee sae peter as hp, When you specify FLEXON® Expansion Joints, 
with their modifications, are being made : 7 
available on a monthly schedule, the com Aes actually buy time—19,862 — of combined 
pany reports. experience in the team of engineers, metallur- 
saad , : ; : gists, and technicians who produce Flexon Ex- 
In NEMA electrical design B, design C, and pansion Joints! 
design D, the new line of large-frame motors 
may be specified in many speeds with Class And all this time has been invested in perfect- 
A, B, or high-temperature H insulation. The ing formed and corrugated tubular shapes in 
firm says part-winding starting, to eliminate metal, made with watch-like precision—flexible 
loading of power supply lines and resultant metal hose, instrument-type bellows, “impos- 
momentary light dimming, is available for sible” bends and section modulations for aircraft 
commercial air-conditioning and other ap- parts... and expansion joints of every kind. 
plications with similar requirements. K-53 


precision metal-forming 


So—for expansion joints that you can install 
and forget—always specify FLEXON. Free-flex- 
- ing and controlled-flexing; dual and multiple 
Test Oscillator types; balanced joints and other special designs; 
all in stainless steel, monel, and other workable 
featuring all-transistor circuitry, printed alloys. Assured longer service life, through care- 
wiring and self-contained power supply, is ful analysis of your application plus unmatched 
available from Alectra Div. Consolidated skill in manufacture. 

Electrodynamics Corp., 325 N. Altadena 
Dr., Pasadena, Calif. 

Designated Model 21A, the new instrument 
is designed specifically to expedite repetitive 
type operations such as are encountered in 
laboratory, production, and maintenance 
applications. It provides 8 preset fre- 
quences, user-specified, within the range of 
15 cycles to 150 kilocycies at a source im- 
pedance of less than 0.5 ohm. 

Normal warm-up period required by 
vacuum-tube equipment is eliminated. The 
absence of drift caused by vacuum tube 
warm-up assures stable readings as soon as 
the instrument is turned on, the firm says. 


4 portable, pushbutton test oscillator, 


The instrument’s self-contained power 
supply consists of six four-v mercury cells 
which provide complete independence from 
line power. The instrument weighs 61/2 |b Write today for your copy of the Flexon 
and measures 6 X 8 X 6in. —K-54 
Expansion Joint Design Guide—28 pages 
of facts about absorbing pipe motion. 


Aluminum Valves porn 
Gate valves of aluminum alloy are now ee 

being offered for general application by 

Darling Valve & Mfg. Co., Williamsport, 

ep corporation 


According to the firm, the valves currently 
available mata from !/, to 24-in. sizes and | EXPANSION JOINT DIVISION—1305 S. THIRD AVE., MAYWOOD, ILL. 


include types for every requirement where 

aluminum piping systems are now being used | opp Cx Cc K >) g 

or planned. The valves incorporate the | 

principle of fully revolving double disk a meTaL NON-METALLIC BELLOWS olen 
parallel seat gate valve operation. —K=-55 
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Why Use Two... 


When One Will Do... 





Better! 


When one Roots-Connersville rotary gas meter is used in 
place of two... or three . . . or four of other types, metering 
costs go down. 


This fact has been proved by utility companies and com- 
mercial and industrial users of gas everywhere as shown in 
this typical comparison: 


First cost is substantially reduced with the proper selection 
of the one Roots-Connersville meter, from the 39 sizes of- 
fered, for a specific requirement. Further savings are made 
in foundation, piping and installing costs, and in space. 


But this is only part of the story. Roots-Connersville gas me- 
ters assure unalterable accuracy with far less maintenance 
than required by other types. There are no valves, valve gear 
or other small parts to wear out and cause inaccuracies. 
Servicing is limited to lubrication of bearings and gears and 
an occasional check of the operating differential. 

For additional data, please refer to our section in 


Chemical Engineering Catalog or Mechanical Catalog 
or write for descriptive Bulletin M-152. 


Y ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES. INC. 
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Double-Acting Cylinders 

A line of 2000 psi double-acting hydraulic 
cylinders with interchangeable foot lug, 
center lug, front flange, rear flange, and 
clevis mounting steel end heads is available 
from Oilgear Co. The cylinders are built in 
eight sizes from 2 to 8 in., with standard or 
large rams with strokes up to i60 in. and with 
dashpot cushions for either or both end 


heads. —K-56 


. ee 
Electrostatic Precipitators 

A change in design to eliminate lubrication 
service on what is said to be one of the most 
vital components in electrostatic precipitators 
has been disclosed by Koppers Co. 

According to the firm, the new design 
makes available in the pistons of precipitator 
rapping mechanisms operating advantages of 
industrial piston and sealing rings. 

The new design provides the wearing sur- 
face of the rapping mechanism pistons with 
a layer of a special compound, identified as 
K-30, composed of Teflon and other wear 


—K-57 


resistant materials. 


BUSINESS 
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Agents Appointed 

Golden-Anderson Valve Specialty Co. an- 
nounces the appointment of Dorner Co. as 
its exclusive agent in the Milwaukee area 
and Gil Moore and Co. as its exclusive agent 
in the Boston area. The firm designs and 
manufactures valves for automation applica- 
tions. 


Plant Expansion Program 

Completion of the company’s two-year 
$600,000 plant expansion program was re 
cently announced by Rust-Oleum Corp., 
Evanston, Ill. New additions include en- 
larged office space and a new company 
cafeteria in the administrative buildings. 
New production facilities in the manufac 
turing division include a three-story 12,000 
sq ft warehousing unit, installation of new 
ball mill equipment, and a new automatic 
packaging system. 


. eneas 
Expands Production Facilities 

Roots-Connersville Blower Div., Dresser 
Industries, Inc., has completed a major ex- 
pansion of its main plant. 

The new integrated manufacturing depart- 
ment, occupying 40,000 sq ft, will be devoted 
to the production of rotary positive blowers, 
gas pumps and displacement gas meter the 
firm reports. 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would enjoy receiving additional engineering information on any of 
the products 

advertised in this issue or | 

detailed in the Keep Informed Section 
«+ eeeeeeCircle the page numbers of these advertisements or items on one 
of the cards: below. ...,... .fill in your name and mail.to us. Your requests 
will be promptly forwarded. All information will be directed to you. 


(Note: Students please write direc! to manufacturer.) 
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Goes Into Production 


Rockwell Mfg. Co. new 180,000-sq ft 
plant at Kearney, Neb., is now in limited 
production. Approximately 75 employees 
are at work in the new plant, which manufac- 
tures Rockwell-Nordstrom lubricated plug 
valves for the petroleum, natural gas, chemi- 
cal, and other fluid-produeing and fluid-using 
industries. 
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Improved Facilities 

Superior Steel & Malleable Castings Co., 
Benton Harbor, Mich., announces the 
completion of a new addition to its plant 
with increased facilities for casting users. 

The main office building of the foundry 
has been expanded to include modern draft- 
ing room and engineering department with 
adjoining stress laboratory, physical and 
chemical laboratories with additional facili- 
ties for gamma ray photography, and an 
enlarged and improved woodworking shop 
for pattern mounting, repair and alteration. 


ye 5 — i 
CATALOGS 


P : . 
Nuclear Engineering Services 

A four-page illustrated folder describing 
the nuclear engineering services of Burns and 
Roe, Inc., is now available. 

It describes the engineering and construc- 
tion firm’s work in nuclear power generation 
and reactor facilities, environmental testing, 
aviation test facilities, materials manufac- 
turing, processing, and handling. —K-58 


Furnace Deslaggers 

Design points of furnace wall deslaggers 
are discussed in Bulletin 1034, published by 
Copes-Vulcan Div., Blaw-Knox Co. 

Mechanical design of the units is illustrated 
by cross-sectional drawings, and schematic 
sketches show the major operational features 
of the swivel-tube rotation and retraction 


—K-59 


actions. 


Electrochemical Producis 

A 16-page booklet describing physical 
properties of 23 products of the high tem- 
perature, electric furnace is announced by 
Norton Co. 

Technical data is tabled and descriptions 
include present and possible future uses, 
availability of sizes and quantities and physi- 
cal characteristics. Described are silicon 
carbide, zirconium oxide, zirconium carbide, 
calcium zirconate, boron carbide, boron ni- 
tride, boron, other borides, carbides and _ni- 


trides, and fused oxides. —K-60 
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ENGINEERING 


Insure safe, continuous 
boiler operation with 


Reliance 
Water Columns 


To 450 psi 


To 900 psi 


Water columns have been around for 
a long time — ever since Reliance in- 
troduced the first one in 1884. Its chief 
reason for existence then was to carry 
the float-operated whistle alarm and 
mechanism, to warn operators of dan- 
gerously low water in the boiler. Since 
then, the water column has been de- 
veloped in various styles and capaci- 
ties to meet any power plant need. 
They are used on most boilers today 
as an accepted necessity, although 
many old time engineers — and thou- 
sands of young ones — can’t explain 
their full usefulness. If you’d like to 
know “why a water column”, write 
for free copy of our Liquid Level 
Letter No. 11. 

Reliance makes Water Columns in 
seven pressure categories, five of which 
are represented below. And complete 
“trim” — gage cocks, gage valves, gage 
inserts, special gages and direct-to- 
drum assemblies. Write for informa- 
tion on equipment suited to your 
working pressure. To 2500 psi 


To 1100 psi 


The Reliance Gauge Column Co. 


5902 Carnegie Avenue, Cleveland 3, Ohio 


BOILER SAFETY DEVICES 


MARCH 1958 / 185 





FREE YODER BOOKS 

OFFER “KNOW-HOW™ 

on -ROLL FORMING 
* TUBE MAKING 
* SLITTING 


COLD-ROLL FORMING 


Structural, ornamental and 
tubular shapes from stock up to 
4” thick. Surface finish, uni- 
formity, stock selection and char- 
acteristics, plating problems, 797) 
production costs, end uses 

and applications. Auxiliary 
automatic operations 

including perforating, 

notching, welding, / 

coiling, embossing. 

88 pages, fully 

charted and 

illustrated. 


PIPE AND TUBE MAKING 


Ferrous or non-ferrous, electric 
weld, resistance and induction or 
gas types. Small or large diame- 
ter. Tooling, welding, stock 
ranges personnel training, 
quality and tolerance con- 

trol, speeds, power con- 
sumption, annual pro- 

duction rating charts. 

64 pages, fully 

illustrated. 


SLITTING 


Operating techniques, time 
studies, analyses of operating 
cycles, coil handling, scrap 
disposal, selection of slit- 
ters and setting up of 
slitting lines, including 

coilers and recoilers. 
Advantages of slit- 

ting and how to 

compute “profit- 

point”. 76 pages, 

fully illustrated. 

Any or all of these 

books are free upon 
requests. Send for your copies 
today ... Ask for them by title. 


THE YODER COMPANY 
5499 Walworth Ave. © Cleveland 2, Ohio 


COLD ROLL 
) FORMING 
~*~ MACHINES 
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Sealed Gear Pump 


A new sealed gear pump for mounting on 
any machine which requires fluid circulation 
for lubrication or other purposes is pictured 
and described in a technical reference now 
offered by Bijur Lubricating Corp., Rochelle 
Park, N. J. 

Two models are described: the Uni-direc- 
tional, in which fluid flow reverses when shaft 
rotation reverses; and the reversible, in 
which fluid flow is always in the same direc- 
tion regardless of shaft rotation. K-61 


Pneumatic Conveying Equipment 


Fluor Products Co., announces a catalog 


| illustrating a new line of bulk pneumatic 
| conveying, ash handling, dust control, and 
| air classifying equipment. 


According to the firm, the new line is the 


| result of a recent agreement with Maschinen- 


fabrik Hartmann A.G., Offenbach, Germany. 


| The German company has made available the 


design, manufacture, and sale of systems and 


—K-62 


| Ni-Hard Castings 


Nordberg Mfg. Co. has issued a 16-page 
bulletin describing its Ni-hard castings, made 


from nickel-chromium white cast iron which 
| is claimed to have outstanding abrasion re- 


sistance. 

Photos of the firm’s facilities and finished 
castings, physica! and chemical characteris- 
tics, and a conversion chart for comparison 
of the various recognized measurements of 


hardness are included. —K-63 


: P . 
Air Engineering 

Niagara Blower Co. has published Bulletin 
135 on air engineering for process industries. 

Included is a collection of brief descriptions 
with some use and capacity information on 
apparatus manufactured by the company 
for use in chemical, food, metallurgical and 
plastics applications. Such functions as heat 
removal by the air method in process cooling, 
heat treating, vacuum distillation, refrigera- 


tion, air liquefaction are described. —K-64 


Miniature Couplings 


Non-Magnetic miniature couplings for use 


| on servo-mechanisms, computers, missiles 


and other devices requiring small-size com- 


| ponents for power transmission are described 


in Bulletin MC-100, announced by Thomas 
Flexible Coupling Co. 

Except for stainless steel set-screws, the 
units are constructed of nonferrous materials 
such as anodized aluminum alloy, beryllium 


copper, and brass. —K-65 











|Use « CLASSIFIED ADVERTISEMENT] 
For Quick Results 























THESE VALVES 
Tomov aha aed! 





type for lines 
from 1” to 10’. VY from 3” to 24”. 


WILLIAMS-*HAGER 
FLANGED 


CHECK VALVES 


Surge pressures . . . and the 
resulting water hammer... 
are effectively controlled 
by these valves. Protection 
for pumps and piping sys- 
tems is assured—a fact tes- 
tified to by satisfactory 
service in every type of 
industry over a period of 
28 years, in pressures up 
to 5,000 pounds. 


Write for Bulletins: 


No. 654 on the Valves 


No. 851 on Cause, Effect 
and Control of Water 
Hammer 


THE WILLIAMS GAUGE CO., INC. 


149 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 


Our 72nd Year * 1886-1958 
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Sliding Gate Control Valves 

A six-page bulletin, J-180, describing slid- 
ing gate temperature control valves is avail- 
able from Jordan Industrial Sales Div., 
OPW Corp. 

Valve features and method of operation are 
described. The bulletin contains sizing 
charts, dimensional drawings, control ranges, 
material specifications and an _ accessory 


items list. —K-66 


Automatic Boilers 

A six-page bulletin describing operation of 
its Powermaster packaged automatic boiler 
is available from Orr & Sembower, Inc. 

The boilers described are for both air 
atomizing and pressure atomizing for oil 
burning and also for gas. According to the 
company, the Powermaster is a completely 
self-contained, automatic unit. It is delivered 
factory pre-tested, completely assembled on 
its own steel base and ready to go into opera- 
tion as soon as fuel, air and other lines are 


connected. —K-67 


Mill Regulators 

A six-page folder, Bulletin K-2503, de- 
scribes a dual-circuit VSMR mill regulator, 
designed and built by Reliance Electric and 
Engineering Co. 

The new fail-safe electronic regulator unit 
is designed to provide precise regulation of 
line speed, voltage, and tension for all con- 
tinuous-process industries. Photos, draw- 
ings, and copy detail features and explain 
how, in the event of tube failure in one half 
of the panel, the other half instantly and 
automatically carries the entire load.—K-68 


Solenoids, Switches 

A four-page, two color bulletin, No. 
1157LS, has been issued by G. H, Leland, 
Inc., to illustrate its line of Ledex rotary sole- 
noids, selector switches, hermetically sealed 
selectors, and Syncramental stepping motors. 

The bulletin contains a dimension and 
torque chart for all stock solenoid models, a 
cutaway drawing of the stepping motor, di- 
mensional data on selector switches, a brief 
review of sealed selectors, and illustrations 


and descriptions of each product. K-69 


Vinyl Tubing 

A new reinforced plastic PVC tubing that 
has been flexed to an angle of 90 deg over 
1!/, million times without cracking or 
breaking and that will bend around a 5/j¢-in. 
diameter spindle without its internal bore 
being reduced is illustrated and described in a 
two-color leaflet released by Newage Indus- 
tries, Inc., 222 York St., Jenkintown, Pa. 

A sample of Bardex is included with the 
leaflet that describes how the versatile 
tubing is weatherproof and resistant to 
gasoline, oils, high octane fuels and sea water. 


—K-70 


MECHANICAL ENGINEERING 





Bubbles in boiling liquid were “frozen” with stop motion by photographer Bernard Hoffman. 


Controlling Temperature 
in Fluid Engineering 


Heat is generally only one part of your problem. Pressure, 
abrasion or corrosion factors usually must be taken into 
account, too. So if your past experience offers no precedent, 
you can look to S. Morgan Smith’s specialized engineering 
leadership for assistance. 





A number of materials are available to meet extreme work- 
ing conditions. Here the broad SMS background combines 
with specialized valve engineering to help you. Perhaps 
R-S Butterfly Valves can be applied to control volume and 
flow at high temperatures. Or, if heat and corrosion make 
extremely accurate timing and fast, drop-tight closure a 
tough problem, an SMS Rotovalve could be the answer. 
Whatever your special processing needs, you can get help 
in protecting your equipment investment. 

There is a full SMS line — standard R-S Butterfly Valves 
ready for fast assembly and shipment from stock, Roto- 
valves and Ball Valves. A call to our nearest representative 
will bring information. Or, write S. Morgan Smith, York, 
Pa., for data on standard valves or special applications. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
Rotovaives -¢« Ball Valves ¢ R-S Butterfly Valves «+ Free-Discharge 
Valves ¢« Liquid Heaters * Pumps ¢ Hydraulic Turbines & Accessories 
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New Heating Problem? 


Old Production Headache? 


Se Time-saving 
far-infrared heat 


Your Chromalox Man 
has th ANSWERS 


Chromalox Electric Far-Infrared 


Simply and precisely controlled, 
even over largest work areas. 
Absorbed uniformly and quickly 
by practically all colors, even 
optically transparent materials. 

All-metal, self cleaning. 

High performance without high 
pressures. 

No smoke, fumes, flames. 

Cooler, cleaner, no glare. 
Immediate shipment of standard 
heaters. World’s largest stock. 

Get details. Call or write today. 


2642 


Chromalox Electric Heat 


Edwin L. Wiegand Company 
7646 Thomas Bivd. ¢ Pittsburgh 8, Pa. 
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Blowers, Gas Pumps 


Increased capacity ratings are given in a 
bulletin issued by Roots-Connersville Blower 
Div., Dresser Industries, Inc., on its line of 
Type AF rotary positive blowers and Type 
XA gas pumps. 

The Blowers are manufactured in 18 sizes 
and capacities to 920 cfm for service from 1 
to 10 lb pressure. The gas pumps are avail- 
able in 18 sizes and capacities to 880 cfm for 
service from 1 to 7 lb pressure. The firm 
says both types of equipment are also well 
suited for vacuum service. —K-71 


V-Belt Testing 

A 16-page booklet, S-51107, covering the 
testing, inspection, and control of the quality 
of V-belts, has been issued by Goodyear Tire 
and Rubber Co. 

The new booklet describes how raw ma- 
terials and finished belts are tested and in- 
spected. One section of the book explains 
quality control procedures, another is con- 
cerned with experimental production. 


—K-72 
Packaged Speed Control Drives 


Packaged drives for equipment requiring 
adjustable speed or speed synchronization are 
described in an eight-page bulletin available 
from Clark Controller Co. 

Bulletin 20,000 describes the company’s 
packaged speed control drives, which incor- 
porate in one package the elements of ad- 
justable-voltage d-c drives. The package 
includes a unit cabinet containing power 
conversion equipment and controls, one or 
more control stations, and drive motor or 


motors if desired. —K-73 
Rotating Shaft Seals 


A booklet describing the principle of re- 
taining gases, oils, or other liquids under 
pressure has been published by the Rotary 
Seal Div., Muskegon Piston Ring Co. 

Titled “Solving the Problem of Seals for 
Rotary Shafts,” the booklet’s 12-page text is 
supplemented by photographs and line 
drawing, including a cellophane overlay ar- 
rangement showing solutions to typical seal- 
ing problems encountered in machine design. 


—K-74 





Properties of Steam 
at High Pressures 


This is on interim steam table covering a 
range from 5500 to 10,000 psi and 32 to 
1600 degrees F. It is published to provide 
@ reasonable extrapolation of the current 
tables that will be useful in power systems 
calculations until an authoritative steam 
table has been published—five years 
hence. 

1956 $1.00 20% Discount to ASME members 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 








Announcing a New ASME service 

for those interested in nuclear 

reactor design and construction 
activities 


Initiated by the Nuclear Engineering 
Division of the Society and prepared by 
the Division's Reactor Plant Data Com- 
mittee, this Service will provide periodic 
reports on reactor plants being planned, 
built, and in operation. The information 
will be obtained from replies to ques- 


| tionaires sent to all known projects. 


The first of the reports, 
just published, covers 


POWER REACTORS 


It presents information about types of 
power-reactor plants and their experi- 


mental prototypes that are designed to 


produce electric power. For each plant, 
a data sheet is provided giving as much 
of the following general information 
and specific technical data as were 
supplied up to the time of printing. 

Plant Location e Reactor Type e Nominal Megawatt 
Rating of Reactor ¢« Net Electrical Plant Output e 
Sponsor e rator @ Designere Constructor e Pres- 
ent Status e Start of Construction e Reactor Critical 
Date @ Full Power Operation Date « Plant Cost « 
Power Data e Nuclear Data e Fuel Element and 
Blanket Description ¢ Reactor e Reactor Control « 
Primary Coolant System e Secondary Coolant Sys- 
tem e Steam System. | 

In addition a schematic flow diagram 
for each system has been included where 


possible. 


Price: $3.00 a copy. 
(20% discount to ASME members.) 





Fill in and mail coupon below for a copy of Power 
Reactors; and for notification of the publication 
of supplementary material thereto and of data 
on research and testing reactors. 


AMER. SOC. OF MECH. ENGRS. 


29 W. 39th St., New York 18, N. Y. 
Please send __ copylies) of POWER REACTORS. 


Price: $3.00 a copy. (20% discount to ASME 
members.) 


Notify me when the following are available: 
supplementary material on power reactors 


data on research and testing reactors 


NAME 
ADDRESS 
CITY ZONE _—sSTATE 
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ENGINEERS 


Mechanical, Electromechanical 


Information 
manual about 
APL and its 
programs 
now available 


The Applied Physics Labora- 
tory (APL) of The Johns 
Hopkins University is unique 
in that we are neither an in- 
dustrial nor an academic 
organization, but rather a 
composite, having drawn 
freely from the methodolo- 
gies of each. 

For thirteen years APL has 
pioneered in guided missiles. 
Today we are engaged in a 
broad program of R & D for 
the Navy; in addition, we are 
responsible for technical di- 
rection of industrial and 
academic contractors in de- 
veloping the Terrier, Talos 
and other major weapons and 
weapons systems. Our staff 
members enjoy not only the 
stimulus of association with 
their immediate colleagues at 
APL, but also with those in 
other organizations of con- 
siderable stature. 


NEW 30-PAGE PUBLICATION 


A few positions for senior engi- 
neers and scientists are now 
open. Information on our ac- 
complishments and goals is 
available in a new 30-page pub- 
lication, just off the press 

In it staff leaders representing 
each of the various disciplines 
and fields outline the nature of 
their programs. Information on 
our new laboratory in Howard 
County, Md. (equidistant be- 
tween Baltimore and Washing- 
ton) is also included, together 
with facts on the outstanding 
communities in which our staff 
members live. 


Quantity is somewhat limited 
May we suggest you send now to 
Professional Staff Appointments, 
The Johns Hopkins University 
s\pplied P hysics Laboratory 


8607 Georgia Avenue, Silver Spring, Md 
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| Double Pitch Roller Chains 
Bulletin No. 507, including pricing and ap- 
plication information on standard attach- 
ments for standard and double pitch roller 
chains, is announced by Diamond Chain Co. 


—K-75 


| Silicone Products 
Dow Corning Corp. announces its 1958 
| reference guide, describing more than 150 
commercially available silicone products, in- 
| cluding many introduced within the past year. 
It contains detailed charts, tables, graphs, 
and data on properties and performance, 


along with illustrated examples. —K-76 


Rotary Compressors 
Rotary air compressors are described and 
| illustrated in a brochure published by Kellogg 
Div., American Brake Shoe Co. 

Said to be smaller and lighter than recipro- 
cating compressors of equivalent output, the 
1-2 hp pumps supply air in the 150-175 psi 
range. The eight-page, two-color folder ex- 
plains principle of operation with cutaway 
diagrams, special features and details operat- 

| ing and mounting specifications. —K-77 


Speed Reducers 


Jones Machinery Div., Hewitt-Robins, | 


Inc., Stamford, Conn., has issued a 40-page 
booklet on worm gear speed reducers. 

It contains a description of various worm 

| gear reducer designs with horsepower rang 

ing from less than .1 to 121. Drawings and 

specification tables show designs and ratings 
for the many standard units available. 


—K-78 


Diminutive Clutches, Brakes 
Autotronics, Inc., has published a 28-page 
illustrated catalog covering its line of minia- 
ture and sub-miniature electro-magnetic 
clutches and brakes. 
Included are cutaway drawings, engineer- 
ing data, schematic diagrams, dimensional 
| data, minimum performance curves, oscillo- 
scope readings and other technical informa 
tion. Photographs and copy describe the 
company’s engineering, design and manufac- 


turing facilities. —K-79 


| Commercial Fasteners 

A 12-page catalog, Form 8-416, describing 
| fasteners, blind rivets and driving tools for 
| commercial and industrial application is 

announced by Huck Mfg. Co. 

The catalog discusses features, specifica- 
| tions and uses of the firm’s DR Daisy blind 
| rivet, CL commercial Huckbolt fastener, OS 

oversize structural blind rivet, PT pull-thru 
| blind rivet, and 9SP self-plugging blind 
| rivet. The driving cycle for each fastener 
| type is illustrated with a line drawing. 








600 


MCDONNELL 
CONTROLS 
FOR BOILERS 
TO 250 psi. 


No. 192 
Illustrated 


M{DONNELL 
92 SERIES 


Pump Control, Cut-Off 
and Alarm Switch 


Write for Bulletin L-123 


McDONNELL & MILLER, IN 


3510 N. Spaulding Ave., Chicago 18, III 


_MSDONNELL 
| Boil Wtov evel Ctl 


—K-80 | 
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THOMAS 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 








UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


Freedom from Backlash 
Torsional Rigidity 

Free End Float 

Smooth Continuous Drive with 
Constant Rotational Velocity 


Visual Inspection While 
in Operation 
5 Original Balance for Life 
6 No Lubrication 
7 No Wearing Parts 
8 No Maintenance 


Write for Engineering Catalog 51A 


ee ig earl 
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Variable Speed Drives 


Sterling Electric Motors, Inc., announces 
the publication of an eight-page colored 
brochure describing its line of variable speed 
drives. 

The bulletin illustrates several Speed-Trol 
motor applications and contains selection in- 
formation. Exclusive design advantages are 


described and illustrated. —K-81 


Direct Reading Tank Gages 


A two-page bulletin, F-40, describing 
direct reading tank gages for liquid storage 
tanks to 40 ft high, is announced by Jordan 
Industrial Sales Div., OPW Corp. 

Features and material specifications are de- 
scribed and a photo shows a typical installa- 
tion. Other tank fittings described include 
vents, emergency valves and drain valves. 


—K-82 


Temperature Regulators 


Spence Engineering Co., Inc. announces a 
six-page bulletin on two new series of steam 
regulating valves with pilots for fast and slow 
heat exchangers. 

T134 or T124 pilots that handle heater 
pressures up to 50 psi are designed for in- 
stantaneous heaters, and the T14 pilot is de- 
signed for slow acting heaters to take full 
line pressures. A T14D pilot is designed for 
use when heater pressures must be limited. 
Selection tables and line drawings of appli- 
cations are included in the bulletin. —K=-83 


Semi-Conductor Rectifiers 


Allis-Chalmers line of semi-conductor 
rectifiers, germanium, silicon, and selenium, 
are described in a bulletin released by the 
company. 

The bulletin, No. 12B8897, states the 
three types of semi-conductor rectifiers are 
applied for director currents and voltage 
ratings as indicated on a chart shown in the 
bulletin. Major advantage claimed for the 
semi-conductor rectifier is high conversion 
efficiency, up to 95 per cent when correctly 


applied. —K-84 


Weather-Protected Motors 


Features designed to contribute to outdoor 
dependability of its weather-protected Type 
FOD Motors built to NEMA and ASA 
standards in sizes NEMA frame 505 through 
800 hp at 3600 rpm are described in a bulle- 
tin released by Allis-Chalmers Mfg. Co. 

The bulletin, No. 51B8606B, describes the 
motors as featuring a sturdy steel frame, a 
removable prewound stator assembly, proved 
insulation, capsule-mounted split sleeve bear- 
ings, removable air ducts and protective 
screens. Standard Class A insulation is 
available at voltages to 4160 at a tempera- 
ture rise of 50 C. —K-85 





For Your Codes 
and Standards 


These binders are well constructed, 
open flat; hold the publications firmly; 
and permit insertion, removal and 
transposition of contents easily. They 
are made of durable cloth, have identi- 
fying title stamped on the spine, and 
are 9” x 12” in size. 


The Binder for the ASME Boiler and 
Pressure Vessel Code has a four inch 
capacity and is equipped with twelve 
flexible steel rods. That for Standards 
and Codes has a three inch capacity and 
holds from twenty to twenty-five pam- 
phiets. 


$3.25 each 


20% discount to ASME members. 


THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 





PAST EXAMINATIONS 

for Professional Engineers 

given by New York State 

This pamphlet contains the ques- | 
tions given in 1952-1956 examina- 
tions. They cover problems in struc- 
tural planning and design, in practical | 
| applications of basic engineering sci- | 
ences, and the more advanced and | 
specialized problems in practical ap- | 
plications of engineering principles | 
and methods. 

$2.00 (20% Discount to ASME members) 

THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 








29 W. 39th S., New York 18, N. Y. 
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Did you know that 


The 


Engineering 
Socielies 


Lilnary 
can serve you by air mail 
and air parcel post? Over 
170,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but 


a fraction of the value you 


will receive. 


The Engineering Societies Library 
29 West 29th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


Please send me informa- 
tion pamphlet on services 
available, how air mail can 
expedite them, and their 
cost. 

Name..... 
Street..... 


cates 


State..... 
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Aircraft Fasteners 


A 16-page illustrated catalog, Form 8- 
411, describing its line of AL aircraft 
fasteners and ALS aircraft stumps is now 
available from Huck Mfg. Co., 2480 Bellevue, 
Ave., Detroit 7. 

The new catalog explains the nature of the 
two fastener types and describes their driving 
cycles. Included is such general technical 
information as material, heat treatment and 
finish specifications, strength properties, 
rate of installation and shop practice notes. 
Complete dimensional data are also pro- 


—K-86 


vided. 


Indexing Machine 

Swanson-Erie Corp., 814 E. 8th St., Erie, 
Pa., announces a bulletin illustrating and 
describing its standard indexing machine 
chassis offered in 200 standard models for 
special purpose automatic machines. 

Basic turret index models and the com- 
pany’s series L auto-tran straight-line index- 
Data on the inter- 


—K-87 


ing chassis are pictured. 
changeable features of the models. 


Self-Aligning Couplings 

Metal Products Div., Koppers Co., has 
announced the publication of a brochure on 
the use of Fast’s Model B couplings. Ac- 
cording to the company, this is the first low- 
priced, all-steel, gear-type,  self-aligning 
coupling ever produced for shaft sizes up to 
31/s in. 

The brochure outlines principle features of 
the line and points out that the double en- 
gagement design compensates for any type 
of misalignment of the shafts. Ratings and 
dimensions of the couplings are also in- 


cluded. —K-88 


Sump, Process Pumps 

Bulletin 726.2, describing its line of heavy 
duty vertical centrifugal sump and process 
pumps, has been issued by Goulds Pumps, 
Inc. 

Single and duplex units and wet and dry 
pit types are covered. The units are avail- 
able for pit depths up to 20 ft with capacities 
to 1080 gpm and heads to 290 ft. The bulle- 
tin includes specifications, sectional views, 
performance ratings, and a chart of materials 
of construction for interchangeability. 


—K-89 
Industrial Electric Heating 


A booklet on industrial electric heating 
units and devices is available from Westing- 
house Electric Corp. The 24-page booklet 
describes such units as strip heaters, oven 
heaters, immersion heaters, bolt heaters and 
industrial hot plates. 

Heating problems and their solutions are 
discussed with the aid of graphs and charts 
in the booklet’s heater selection guide. Com- 
patible heater control equipment is also fea- 


tured. —K-90 











WO LT 
controls you 
specify 
carry these 
listings? 


| PRESSURE 


~ 


MERCOID TYPES DAE AND DSE 
FOR HAZARDOUS LOCATIONS 
N.E. CODE 
Class |, Group D (NEMA 7) 
Class ll, Group E, F,G (NEMA 9, 9A) 
ALSO 
MERCOID TYPES DA AND DS 


GENERAL PURPOSE 


NEMA I, 
For indoor service and other general 
Purpose applications 


EQUIPPED WITH SEALED 
MERCURY CONTACT SWITCHES 


Write For Catalog No. 856 





THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, Ill. 
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Mechanical Engineering Media File 


...a complete “package” con- 
taining all pertinent information 
concerning the magazine of the 
mechanical engineer and the in- 
dustries he serves. Included also 
. . over 80 pages of market, 
circulation and advertising data 
compiled by MECHANICAL 


ENGINEERING. 


Remember when you advertise in MECHANICAL ENGINEERING, 
you reach over 41,000 mechanical engineers . . . educated to specify 
and buy. Over 41,000 diploma engineers . . . management men 


whose operations include: 


Applied mechanics Metals Engineering 
Oil and Gas Power 


Petroleum 


Aviation 
Fuels 
Gas Turbine Power seeped 
. ‘ Process Industries 

Heat Transter Production Engineering 
Hydraulics Railroading 
Industrial Instruments Rubber and Plastics 

and Regulators Safety 
Machine Design Textiles 


Materials Handling Wood Industries 


S25 ® mechanical : ; 
(0 engineering 
a the voice of the American Society of Mechanical Engineers. 
RESEARCH 


29 West 39th Street, New York 18, N. Y. 
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High Altitude Data 


A wallet size card showing environmental 
data at altitudes from 0 to 1,800,000 ft is 
offered by Kinney Mfg. Div., New York Air 
Brake Co. 

The tables given include temperatures at 
all elevations, as well as pressures in mm Hg, 


in. Hg, and psi. —K-91 


A 32-page catalog of industrial hose coup- 
lings, stems, swivels, and accessories has been 
released by J. N. Fauver Co. 

Sections of the catalog include application, 
selection, and mounting of hose; hose types; 
reusable type couplings; adaptors for swivel 
reusable couplings; straight and angle 
swivels; hose couplings; how to apply hose 
clamps; how to remove and _ install 
circle clamps; hose stems; hose assemblies. 


—K-92 


Air Handling Units 

Engineering information on recently an- 
nounced low pressure sprayed coil and high 
pressure dry and sprayed coil air handling 
units is incorporated in a revised catalog an- 
nounced by Trane Co. 

The 56-page catalog provides descriptions 
and illustrations on all-purpose air condi- 
tioners for commercial, institutional and in- 
dustrial comfort and process applications. 
According to the firm, its Climate Changer 
units can be used for one or all phases of air 
conditioning. Sixty-five combinations are 


available. —K-93 


Machinery Mountings 

A catalog giving data on stopping vibra- 
tion, shock, and noise transmission by using 
steel spring machinery mountings has been 
published by Korfund Co. 

Bulletin K3B explains reasons for using 
springs in controlling vibration, and de- 
scribes the firm’s Series L vibro-isolators. A 
series of eight case histories, with actual in- 
stallation photos, describe how the machinery 
mountings solved a representative range of 


vibration and shock problems. —K-94 


Dust Collector Valves 


Two bulletins, describing free-discharge 
valves for dry dust collectors, are available 
from the Ducon Co. 

Bulletin V-957 gives application informa- 
tion, engineering, and dimensional data on 
the Type C two-door discharge gate, appli- 
cable for dry flowable materials, particu- 
larly those of an abrasive nature, or for prod- 
ucts where minimum breakage to individual 
particles is required. Bulletin V-6157 de- 
scribes Type FA trickle valve, which uses 
gravity for automatic operation, with no aux- 
iliary power required. —K-95 
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. P 
Vibratory Equipment 

Syntron Co., announces publication of a 
60-page condensed catalog of its vibratory 
bulk materials handling equipment and other 
products. 

Products listed include vibrators, packers 
and jolters, car rappers, hopper level 
switches, flow control valves, feeders, screens, 
parts feeders, lapping and polishing ma- 
chines, shaft seals, paper joggers, selenium rec- 
tifiers and rectifier units, infra-red heating 
elements and panels, power tools and con- 
crete finishing equipment. —K-96 


Hydraulic Tables Data 


A bulletin containing hydraulic tables and 
other engineering data has been published by 
Hamilton Div., Baldwin-Lima-Hamilton 
Corp. 

The 40-page bulletin, No. 3300, describes 
and illustrates the firm’s presses for such ap- 
plications as producing laminated plastics, 
pressing dry ice, die hobbing, preforming and 
plastics and metal-powder compacting. 
The bulletin furnishes conversion tables, 
decimal equivalents, hydraulic ram capaci- 
ties, wire and sheet metal gages, steel pipe 
tables, bolt tables, specific gravities, and 


strengths of materials. —K-97 


Synchronous Motor 

Bulletin PB-117, giving technical, opera- 
tional and design data on its new permanent 
magnet synchronous motor, is announced by 
Cramer Controls Corp. 

Specifications on five versions of the Type 
117 motor series, including torque ratings to 
60 in.-oz, speeds, shaft dimensions, materials 
and construction, are included. —K-98 


Seamless Mechanical Tubing 

A technical data card available from the 
Tubular Products Div., Babcock & Wilcox 
Co., supplies data taken from the new edi- 
tion of the steel tubular products section of 
the AISI Steel Products Manual. 

The data card No. TDC-1150, covers im- 
portant dimensional tolerances, both cold- 
drawn and hot-finished, of round, seamless 
carbon, and alloy steel mechanical tubing in 
various conditions of heat treatment. 


—K-99 


Self-Locking Socket Screws 

Microsize socket head cap and set screws 
with a self-locking feature are the subject of 
a bulletin offered by Standard Pressed Steel 
Co. 

The four-page booklet shows in text and 
drawings the firm’s Nylok insert, a resilient 
nylon pellet seated into the threaded portion 
of the fasteners. This insert presses against 
che mating thread of a tapped hole or nut to 
prevent the loosening caused by shock and vi- 
bration, the company states. —K-100 
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BOEGGOGO 


MORLIFE’ 
CLUTCHES 


Control Power Better in the 


Heaviest-Duty Machines 


ROCKFORD Over-Center CLUTCHES, equipped 
with MORLIFE clutch plates, provide 100% more 
torque grip than previous type clutches of equal 
size. This permits the use of smaller diameter 
clutches. Easier operation is accomplished by 
reducing the required engaging pressure. 50% 
better heat disposal avoids down-time caused 
by burned or warped plates. Numerous field 
records prove that MORLIFE clutches operate 
400% longer without plate replacement or ad- 
justment. Let these NEW type clutches help 
improve the operation of your heavy-duty ma- 
chines. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Dise 


Heavy Duty 
Over Center 


ROCKFORD 


BORG-WARNER 


G800C60C69 


MARCi 
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he new “H” Series of Nagle Pumps, designed exclusively for the abusive pumping jobs 

of industry, is simplicity itself. Three types of water ends available to meet specific 
conditions, type “HF”, “HC” and “HR” (shown). Various alloys used for water-end 
members depending upon corrosive, abrasive or high temperature conditions involved. 
Water-end can be rotated to any one of four discharge positions. Slippage seal 
adjustment takes only moments using a common wrench. Packing gland is readily 
accessible. Radial adjustment of shaft to insure concentricity through stuffing box is 
a matter of seconds. Various types of impellers available. Impellers readily accessible. 
Oil or grease lubrication is optional. Sizes from 1” to 10”. Heads up to 250’ or more. 
Capacities to 4,000 G.P.M. A “must” for those tough applications where ordinary 


pumps fail. Send for Bulletin “H” 


- NAGLE PUMPS, INC. 


|} 1299 CENTER AVE., CHICAGO HEIGHTS, ILL. 


tH 


a 


ABRASIVE 


Over 85% of the torque wrenches 
ssed in industry are 


TORQUE WRENCHES 
wed by Sight, Sound o Fel 


“<4 u 7a “6 


@ Permanently Accurate 
@ Practically Indestructible 


@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


manufacturer, 
design ond 
production man 
should have 
this valuable 
data. Sent upon 
request. 
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|OF LUBRICANTS| 
UNDER PRESSURE| 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants. 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 
posed for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and illustrated. Pertinent 
topics such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations are presented. 
Other sections give the required com- 
putation of temperature and pressure 
coefficients, a bibliography of 189 
items, and symbols. 

1954 $5.00 
(20% Discount to ASME Members) 


| THE AMERICAN SOCIETY OF 
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Adjustable Speed Drive 


Louis Allis Co. has published a 12-page 
bulletin, No. 2000, on its Select-A-Spede 
adjustable speed drive. 

The unit, available from 5 to 200 hp, is 
a variable-voltage d-c drive 
Applica 


LATEST 
CATALOGS 








described as 
that uses a-c as its power source. 
tions in machine tools, metal processing, 
textile, paper making, test stands and con- 
veyors are discussed and illustrated. 


—K-101 


Hydraulic Presses 

Bulletin 157, 16 pages, published by Lake 
Erie Machinery Corp., 1001 Woodward 
Ave., Buffalo 17, N. Y., covers the firm’s line 
of hydraulic presses. 

The bulletin describes facilities, engineering 
and production in detail and lists the equip 
ment available for the manufacture of de 
veloped designs or the design, machining, 
assembly, and testing of completely new 


industrial machinery. —K-102 


Diminutive Clutches and Brakes 

Autotronics, Inc., has published a 28-page 
illustrated catalog covering its line of minia- 
ture and sub-miniature electro-magnetic 
clutches and brakes. 

Included is information on each type of 
clutch and brake produced, including cuta- 
way drawings, engineering data, schematic 
diagrams, dimensional data, minimum per 
formance curves, oscilloscope readings, and 
other technical information. Also included 
are photographs and description of the com- 
pany’s engineering, design, and manufactur- 


ing facilities. —K-103 


Multi-Jet Condensers 


Bulletin 5AB published by Schutte and 
Koerting Co., describes the company’s line 
of low-level condensers for condensing steam, 
under vacuum, at ground level. 

The units reported to be used in industrial 
processes and in connection with steam en- 
gines and turbines. According to the firm, 
the range of capacities offered by the units, 
and the fact that they discharge directly into 
a hotwell make them ideal for the average 
steam unit or industrial installation designed 
to operate under vacuum. —K-104 


Precision Ball Bearings 


A 12-page booklet on ball bearing yield and 
system isoelasticity has been prepared by 
Barden Corp. 

The booklet is designed to assist in the ap- 
plication of precision instrument bearings. 
It offers background data on radial and axial 
play, axial take-up and preloading, isoelastic 
bearings and achievement of system isoelas- 
ticity. A section on requirements for spin 
axis bearings subjected to transient or vibra- 


tory forces is included. —K-105 
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Vacuum Melting Furnace 
The firm’s Model 436 induction heated 


vacuum melting furnace with a melt capa- 
city of 50 lb is described in a data sheet, No. 
660, published by Vacuum Equipment Div., 
F. J. Stokes Corp. 

Among the features cited are: 
water-jacketed split chamber with full-open- 
ing dolly-mounted door; provisisons for 
pouring multiple molds, introducing power 
or water into the chamber for pre-heating or 
cooling the molds, taking melt samples, and 
making corrective additions. —K-106 


50 cu ft 


50-Ton Compacting Press 

Features and performance of its new 50- 
ton compacting press for powdered metals, 
plastics, ceramics, carbides, cermets, and 
ferrites are described in a bulletin published 
by Hamilton Div., Baldwin-Lima-Hamilton 
Corp. 

The two-color, four-page bulletin, No. 
3107, provides general information, specifica- 
tions, illustrations, and data. Designated 
Model 50W, the press has a welded frame and 
is a mechanical, eccentric type with flywheel, 
pneumatic clutch, and spring brake. It i 
powered by a variable-speed drive unit which 
incorporates a 7'/: hp totally enclosed fan- 


cooled motor. —K-107 


Hot-Melt Adhesive 


An adhesive said to be particularly suitable 
for holding parts together during assembly 
has been developed by Adhesives Dept., 
of Raybestos-Manhattan, Inc., Bridgeport 2, 
Conn. 

It is designated as Ray-BOND R-84001, 
and is described as a hot-melt adhesive which 
provides instant grab when applied to glass, 
etched Teflon, Mylar, polystyrene, poly- 
ethylene, and almost any other material. 

The material may also be used as a 
permanent binder provided temperatures do 
not exceed 150 F, the company reports. 
A 1-sq in. lap joint made from strips of 
Mylar will hold a dead load of 50 lb at 73 F 
and a load of 6 lb at 150 F, the firm states. 

It is composed entirely of solids, and is 
supplied in a semi-brittle state. It is 
liquified by heating to 250 F and applied in 
the fluid state to one of the parts to be assem- 
bled. The other part is immediately pressed 
into contact and the two held together until 
the adhesive cools. The strength of the 
bond increases as the adhesive cools to room 
temperature. 

The company points out that an alterna- 
tive bonding method is to apply the melted 
adhesive to one of the parts, allow it to solid- 
ify, place it against the mating member 
when ready to assemble and hold a hot iron 
on the assembly until the adhesive has 
melted. This method is especially recom- 
mended for bonding Mylar. —K-108 
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Select the CONFROL you want 
for Automatic Valve Operation... 


THERMOSTATIC 
CONTROL 


FLOAT CONTROL 


s 
© 
+ 


PRESSURE OR LIQUID 
LEVEL CONTROL 


ELECTRICAL 
CONTROL 


MANUAL HANDWHEEL 
CONTROL 


r 
—— 
roe 


HYDRAULIC 3-WAY 
PILOT CONTROL 


with the G-A Cushioned FLOWTROL VALVE 


¢ Operates automatically with any fluid, any control « Angle or globe 
body, bronze or non-corrosive liner ¢ Air and fluid cushioning prevent 
hammer in closing ¢ Available sizes 2” to 36” for pressures to 250 psi 


2 


OLDEN 7 


gg ret OY. ee 


1223 RIDGE AVENUE, PITTSBURGH 33, PA. 


Write for Bulletin W-8A 


Designers and 
Manufacturers of 
VALVES FOR 
AUTOMATION 
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Weather-Protected Motors 


Weather-protected motors with enclosures 
built to NEMA Type II standards to meet re- 
quirements of outdoor service are described 
in a bulletin released by Allis-Chalmers Mfg. 
Co. 

The bulletin, No. 05B7874C, gives con- 
struction and mechanical features of the mo- 
tors which are available in all commonly used 
ratings, both horizontal and vertical, 250 hp 
and above. According to the company, the 
motors can be obtained with all-silicone-rub- 
ber insulating system which produces stator 
coils that are impervious to moisture and 
other air-borne contaminants, highly resist- 
ant to abrasives, and thermally stable at 
extreme operating temperatures. —-K-109 


Induction Heater 


Construction and design features of Allis- 
Chalmers high-frequency induction heaters 
and induction melting furnaces are described 
in Bulletin, 12B6430B, released by the 
company. 

The units are available in output ratings 
from 10 to 100 kw. According to the com- 
pany, the completely self-contained induction 
heater is being used for rapid soldering, 
annealing, melting, brazing, hardening, and 
forging operations. For applications beyond 
the range of vacuum tube induction heaters, 
the firm produces motor-generator induction 
heaters in output ratings from 15 to 1250 kw 
at frequency ratings of 960, 3000, and 9600 
cycles. —K-110 


MARCH 1958 / 195 
























KEEP 


Shaft Mounted Drives 


A 32-page illustrated bulletin, No. 7100, 
describing the firm’s line of all-steel, helical 
gear, shaft mounted drives for applications 
from '/: to 50 hp and from 420 to 5 rpm out- 
put speed, is announced by Falk Corp. 

The new bulletin includes description of 
unit design and construction and suggestions 
on the application of the drives. Installa- 
tion photos and selection of proper size and 
ratio of unit, including new high-ratio units 


and new size, are covered. —K-111 


Industrial Filters 


Sparkler Mfg. Co. has issued a revised 
bulletin, No. 2202, covering its line of filters. 

Included are condensed engineering data, 
capacity tables, and specifications on water 
filters with capacities to 5,000,000 gpd, 
heavy duty filters for products with a high 
percentage of solids, filters for fine filtration 
and polishing, and specialized filters for hy- 
draulic oil, plating solutions, varnish, lac- 


















NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


















High Pressure Pumps 


A 12-page illustrated bulletin on Triplex 
pumps has been issued by Kobe, Inc. 


The pumps are described as being in use in 
many industrial plants where pressure up to 
20,000 psi and temperatures in excess of 
500 F are required. Applications include 
operation of hydraulic test equipment, mold- 
ing pressures, lubricating systems, and oilwell 
pumping. —K-113 


Corrosion Resistant Fastenings 

H. M. Harper Co. has issued a net price 
catalog covering its line of nonferrous and 
stainless steel bolts, nuts, screws, rivets, and 
washers. 

Each type of fastener is illustrated and its 
sizes and prices are shown in tabular form. 
Included in the 84-page catalog are corrosion 
resistant fastenings of brass, Navy bronze, 
silicon bronze, copper, nickel, monel, stainless 


Flexible Connectors 


Cobra Metal Hose has issued Forms 1K-1 
and 1K-3 giving data and prices on bronze 
heavy duty flexible connectors for conveying 
gases, liquids, and semi-solids and its line of 
flexible pump connectors, nipples, and noise 


absorbers. 


Size, working pressure, price, and shipping 
weight or the various units are outlined in 


—K-115 


table form. 


Stock Gears, Speed Reducers 


Charles Bond Co., announces Catalog 100, 
covering stock gears, speed reducers, sprock- 
ets and chains, flexible couplings, universal 
joints, collars and pillow blocks. 


The catalog contains charts for selection of 
speed reducers and stock gears. A feature of 
the 80-page catalog is color coding in which 
sections are assigned distinctive colors and a 
color-key appears on the front cover for quick 


quers, and sugar refining. —K-112 


steel, and aluminum. 


—K-114 location of material. —K-116 





IMPORTANT NOTICE! 


NICE ANNOUNCES ITS APPOINT- 
MENT AS THE SOLE LICENSEE IN THE 
UNITED STATES FOR THE MANUFAC- 
TURE AND SALE OF THE MOST AMAZ- 
ING BEARING IT HAS EVER WITNESSED. 
IT FEATURES A SOLID INNER AND SOLID 
OUTER RACEWAY, WITH DEEP, 
UNBROKEN BALL GROOVES AND A FULL 
COMPLEMENT OF BALLS. A BALL 
SEPARATOR MAY BE INCORPORATED, 
BUT IN EITHER CASE, THERE IS NO 
LOADING SLOT OR SPLIT RACE TO 
ADMIT THE BALLS TO THE BEARING. IT 
WILL BE SOLD AT VERY ATTRACTIVE 
PRICES, USUALLY WITHOUT COST 
PENALTY AS COMPARED WITH COM- 
PETITIVE BEARINGS OF COMMERCIAL 
QUALITY, YET IT WILL BE A SUPERIOR 
BEARING. PATENTS THROUGHOUT THE 
WORLD ARE COVERED BY HEIM - Badhal®. 
WE PLAN TO SEE YOU SOON — 

IF WE FAIL TO SEE YOU SOON ENOUGH 
— WILL YOU PLEASE CALL US? 





NICE BALL BEARING co. 14 


a NICETOWN «+ PHILADELPHIA+PENNSYLVANIA a 
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WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


pEEDY PELIVERY 


a WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


‘DUDEK & BOCK 


SPRING MFG. CO. 


4014 W. Grand, Chicago 51, Ill 











DICKENS 2-1020 
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Get positive piping protection with 


ZALLEA NON-EQUALIZING 
EXPANSION JOINTS... 


Zallea Non-Equalizing Corrugated Ex- 
pansion Joints offer a degree of protection 
that can’t be equalled for absorbing move- 
ment of piping due to temperature changes. 
They protect interconnected equipment by 
absorbing movements in otherwise rigid 
piping systems. They are used in low pres- 
sure and vacuum lines... between stills, 
tanks, columns, condensers, pumps and 
similar equipment. 


Standard Sizes: 3’’ to 72’’ dia.; Special sizes 
to 50 ft. dia. Pressures: Vacuum to 50 psig. 
Temperatures: to 1600°F. 


Special Applications. With the addition of 
proper components, Zallea Non-Equalizing 
Expansion Joints can be used as: 


Universal Expansion Joints to absorb move- 
ment in any direction . . . axially, laterally, 
angularly, or any combination of these. 


Pressure Balanced Expansion Joints to 
absorb axial movement outside the unit and 
still carry pressure thrust. 


Hinged and Gimbal Expansion Joints for 
piping systems that cannot be anchored in 
the conventional manner. 


Get the complete story of Zallea Expansion 
Joints in our new 72-page manual. They are 
available for any pressure condition to 
3600 psig. Write, on your company letter- 
head, for your copy of Catalog 56. 


expansion joints 
Zallea Brothers + Wilmington 99, Delaware 


World’s largest manufacturers of expansion joints 


Large Zallea Non-Equalizing Expansion Joint installed on deaerating 
heater of Ford Motor Company’s River Rouge plant. 
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fuel cost solution in coal 


Kerr Bleaching & Finishing Works’ modern 


equipment cuts steam costs 33%, manpower 67%. 


A reliabie source of steam is a necessity in 
bleaching and finishing textile products. 
So when production demands at Kerr 
Bleaching & Finishing Works, Concord, 
N. C., called for additional steam capa- 
city, the firm decided to build a new 
power plant. Coal was chosen as the fuel 
on the basis of cost studies. 


A new boiler and modern coal handling 
system were installed. Automatic controls 
regulate the operation. The results were a 
50% increase in steam capacity and a 
67% reduction in manpower . . . with 
overall fuel and operating costs cut over 
33%! 

This modern unit was so successful— 
providing trouble-free operation and low- 
maintenance cost—that when even great- 
er capacity was needed, an identical new 
unit was added. And, of course, no in- 
crease in Operating crew was necessary! 


Facts you should know about coal 


Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, but up- 
to-date coal burning equipment can give 
you 15% to 50% more steam per dollar. 
Today’s automatic equipment pares labor 
costs and eliminates smoke problems. 
And vast coal reserves plus mechanized 
production methods mean a constantly 
plentiful supply of coal at stable prices. 


Technical advisory service 


To help you with industrial fuel problems 
the Bituminous Coal Institute offers a 
free technical advisory service. We wel- 
come the opportunity to work with you, 
your consulting engineers and architects. 
If you are concerned with steam costs, 
write to the address below. Or send 
for our case histories, complete with 
data sheets. You'll find them informative. 


Consult an engineering firm 


If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest in 
fuel costs and equipment—can effect great 
savings for you in efficiency and fuel 
economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Southern Building ¢ Washington 5, D. C. 
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Firing aisle at the power 
plant of Kerr Bleaching & 
Finishing Works, showing 
two Babcock & Wilcox 
60,000 lb/hr boilers — 
the more recent on the 
right. Fired by Detroit 
spreader-type Rotostoker, 
with steam-powered dump 
grates. 


Control panels of Bailey 
Pneumatic Control Sys- 
tem. Fuel feed, draft damp- 
ers, feedwater control— 
entire combustion opera- 
tion is automatically regu- 
lated by this system. 


View in rear of Boiler No. 
2. Pipe in center of photo- 
graph returns fly ash from 
collector to furnace to be 
burned again. Motor on 
the righ: drives induced 
draft fan. 


Rear of Kerr’s power plant 
showing the 250-ton coal 
storage silo. Coal is 
dumped into hopper by 
railroad car and carried by 
horizontal conveyor to 
bucket elevator at silo. Re- 
serve coal pile is shown at 
left. 
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POWELL 


world’s largest family of valves 


For every flow control problem Powell offers more kinds or types, available in the largest variety of 
metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 
cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL company ° Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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for modern minds... 
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VAN LTV DB seme 


a feel for the future 


NEW IMPROVED MICROTOMIC DRAWING PENCIL-No. 600 NEW MICROTOMIC HOLDER-No. 607— Lightweight scien- 
—the choice of professionals in modern streamline dress. tifically balanced aluminum barrel with knurled finger 
Identified by new chrome top cap. 18 uniform degrees. grip. Improved positive-grip clutch with quick push button 
Bull’s eye marking to identify degree. release. Colored tips identify lead degree. 


THE NEW IMPROVED 


MICROTOMITICS 


Get the feel of the future at your drawing board. Share the thrill 
of scientific achievement —drawing and drafting in the Micro- 








tomic Age! Sweeping style changes make Microtomics as excit- 








ing as projects you are working on. Microtomic leads take strong, 
NEW ONE HAND FLIP-TOP MICROTOMIC LEAD INSERTOR 


-No. 6100—plastic box. Attractive vest pocket size. 
Holds 1 dozen drawing leads, .079” dia. x 5” f > 


keen point ... reproduce clean, sharp lines, rich and black. 


long, all pointed. 17 degrees. Just flip aie : , 
the top and, without touching the lead, J 4 ‘ 849 E B E R H A R D FA B E ieee: ¢ 


insert lead quickly into holder. WILKES-BARRE, PA. e TORONTO, CANADA 


Write on Company letterhead for further information about new improved Microtomic Pencils. Trademarks Reg. U. S. Pat. Off 


E. M. Fuhrer Litho Co., N. Y Litho in U.S.A 





*¥ MICROTOMIC 


THE CHOICE OF 
PROFESSIONALS 


NEW MICROTOMIC 
PLASTIC BOX— No. 600 
— handsome. Reusable. Holds one 
dozen MICROTOMIC drawing : FLAT, ADJUSTABLE 
ERASER TIP—MICROTOMIC No. 603— 
available in 18 degrees, round leads only. 


Vi/CROTONIC 4B ) ELBLARHAHD FABER 


MICROTOMIC CHISEL POINT—No. 600 DRAWING PENCILS—AVAILABLE IN 6 DEGREES 


Fase urthout a Dace with 
EBERHARD edie FAO UM oted Eas ery 


RACE KLEEN PLASTIC ERASER PINK PEARL—No, 101—favorite RUBKLEEN—No. 6002 — the per- 
—No. §21—superior on special draft- of artists, draftsmen and architects. fect all-purpose cleaner. Soft and 
ingand tracing papers... vellums and Soft and pliable—won’t mar paper gentle yet long-wearing. Very little 
plastic coated stocks. Soft, gentle, surface. Beveled shape. Smaller size crumbling. No greasy film. Extra 
extremely pliable. Contains no abra- —No. 100. Convenient paper large size—No. 6004. Paper wrapped 
sives. Double beveled. wrapped pencil shape — No. 400. pencil — No. 6001. 


EBERHARD FABER + WILKES-BARRE, PA. + TORONTO, CANADA 
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RING BALANCE FEATURES No. 4 


see © BSEeaEe 


with the versatile new PowrLog 


ELECTRONIC 
RECEIVER 


The Hagan PowrLog Electronic Receiver brings a new standard 
of accuracy and dependability to the remote transmission of all 
standard variables. In applications where the transmitter is a 
Ring Balance meter equipped with slide wire, the PowrLog 
receiver can record, integrate and indicate fluid flow with or 
without compensation for pressure and temperature, fluid den- 
sity, liquid level in open or closed vessels, boiler drum water 
level. Used with suitable amplifiers, the field of application 
widens to include temperature, heat exchange and other variables. 
Interchangeable, plug-in, input boxes quickly adapt the 
PowrLog to operation with AC or DC inputs. Up to four records 
can be made simultaneously or control can be accomplished 
through coupling to the Ring Balance pneumatic transmitter- 
controller. 
Unaffected by mechanical friction or power supply fluctua- 
tions, the PowrLog offers these operating characteristics: 
Resolution 0.15% of full scale 
Repeatability 0.25% full scale 
Over-all Accuracy ......... 0.5% full scale 
Pen Travel Time ..................... 2seconds full scale 
(0.5 sec./inch ) 
Input Ranges: 
AC Bridge ........ 1000 ohm transmission potentiometer 
DC Potentiometer 0-0.1 v. to 0-1.3 v. 
DC Voltmeter 500 volts maximum 


Remember, the Hagan Ring Balance meter offers you all these features, too: 
1. Ease of calibration under operating static pressures with factory 
calibrated check weights matched to each meter. No more four- 
story water columns and telephones! 
. Safe operation with rings rated at 2,500, 6,000, 15,000 psig. No 
gaskets, no stuffing boxes. 
. Sealing fluid density and level not critical. No eyedroppers re- 
quired to maintain calibration. 
. Interchangeable ring assemblies for full scale ranges from 0.5” w.c. 
to 560” w.c. Adjustment on any one ring over a 7:1 differential 
range easily and quickly accomplished. 


. Wide range computation and/or compensation by means of built- 
in, easily checked mechanismis available on most models. 


’ Any Ring Balance meter can be equipped with slide wire for opera- 
tion with data-logging devices and for transmission to the PowrLog. 


For full details on the Hagan PowrLog, write for Bulletin MSP 149. 
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Complete assembly with amplifier in place. Flow 
integrator may be added for complete records. 


- 


ee ae a a a 


See mewnnmene 


Printed circuit amplifier chassis slides readily into 
housing. Note that as many as four units may be 
used in a single instrument case. 


GA\ CHEMICALS & 
CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IN CANADA: HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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AMERICAN BLOWER AIRFOIL FANS 
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If you're thinking “airfoil” on your next mechan- high efficiency with low operating cost — plus 
ical-draft installation, think of American Blower. quieter operation over the full operating range, 
and longer life of the critical fan parts. In addi- 


For, the advanced design of American Blower 
tion, a motor with standard WR2? capacity is all 


Airfoil Fans provides a smooth interworking of 
properly designed housing, streamline inlets, 
and wheel component parts — which results in 
higher efficiency, lower power consumption. 
The nonoverloading horsepower characteristic 
makes it possible to select a driving motor close 


to the fan horsepower. 
Team this fan with American Blower Gyrols Division, Detroit 32, Michigan. In Canada: 
Canadian Sirocco products, Windsor, Ontario. 


that is required, because of low starting inertia. 

Why not talk to an American Blower sales 
engineer about your requirements. His knowl- 
edge of air-handling equipment can prove in- 
valuable to you. Call our nearest branch office, 
or write: American-Standard,* American Blower 


Fluid Drive and you have a unit which gives 


* Amenican-Standard and Standard® are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


AMERiCAN BLOWER DIVISION 
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WHY THINGS RUN SMOOTHER 
WHEN YOU SPECIFY HYATTS 


SCRUPULOUS 
CONTROL OF 


FINISHING 
OPERATIONS 
ASSURES 
SUPERIOR 
INNER RACES 


The function of a bearing inner race is to 
provide a fatigue-resistant surface between 
shaft and rollers. Because of the smaller 
area of contact between inner race and 
rollers, as opposed to outer race and rollers, 
there is a heavier load on the inner race. 


Because of this concentrated load, the inner 
race is the critical member of any roller 
bearing, from the fatigue life standpoint. 


To assure the finest possible inner races, 
and therefore smoother, longer performance, 
HY ATT exercises scrupulous control over 
the four critical finishing operations 
detailed at the right. It’s another good reason 
why so many designers prefer HYATTS. 


You will find full selection and application 
data in HYATT Catalog 150, or call your 
nearest HYATT Sales Engineer. 

Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey, 
Pittsburgh, Detroit, Chicago and 
Oakland, California. 


THE REcoGNIzeD |\LEADER 
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— as 
GRINDING WHEEL 
BACKING PLATE 


DOUBLE END GRIND 


Grinding sequence is important. 
Ends are first faced off square 
and parallel to serve as accurate 
reference during later work. Hyatt 
double end grind provides ex- 
cellent control of parallelism. 


ze CENTERLESS PATHWAY GRIND 


This Hyatt-pioneered process 
holds taper and out-of-round to 
minimum, produces as nearly per- 
fect cylinder as commercially 
practical. Backing plate against 
ground end insures accuracy. 


—— ee 
BACKING 
PLATE ppt || Py 


f 


CHUCKLESS BORE GRIND 4a FLANGE GRINDING 

To assure that they will run true 
with roller pathway, all flange 
faces are also ground using 
squared ends for reference. This 
provides vital even contact with 
ends of rollers. 


Here again, the centerless proc- 
ess assures a bore concentric 
with pathway, with minimum wall 
variation, by removing stock from 
high spots passing between drive 
roll and grinding wheel. 


NON-SEPARABLE TYPE 


SEPARABLE 
OUTER RACE 


SEPARABLE INNER RACE 


1908-1968 
“ Wy 


Sry 2 
TIN 


N 
FORWARD FROM FIFTY 


Ady-ROLL BEARINGS 


FOR MODERN INDUSTRY 


IN CYLINDRICAL BEARINGS 
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For centuries men have tried to develop 
new and more powerful weapons to achieve 
victory in war. 

Lately these have been weapons of un- 
precedented power. 


Now war can become race suicide, and 
victory thus gained is a delusion. 

Yet we keep on trying to develop new and 
more powerful weapons, because we must. 
Not because we seek victory through a 
nuclear war, but because through strength 
we may prevent one. 


For as long as there are powerful forces 
with a record of cynical duplicity and op- 
pression, the free world must have weapons 
capable of neutralizing them. 


At least until men learn that the only 
alternate to peace is oblivion. 


At Sandia, we play an important part in 
providing this protective strength. Our 


1958 


scientists and engineers are responsible for 
research, design, and development of nu- 
clear weapons for the Atomic Energy 
Commission. This makes these men ex- 
ceptionally valuable assets in our nation’s 
efforts to secure the future. 


We need more such men — outstanding 
engineers and scientists in many fields, 
especially at the highest academic and 
experience levels. At Sandia in Albuquerque 
and at our branch laboratory in Livermore, 
California, we need their knowledge, skill, 
and perseverance. 


If you can help us meet this need, or if 
you know anyone who can, write Staff 
Employment Section 553. 


SAIN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 
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Now...a New High in Dust Filter Efficiency... 


* 














THESE NEW FIELD- The original self-cleaning dust filter, the 
PROVEN FEATURES Dynaclone has proven itself the most efficient 


dust filter ever made. The “‘Roll-Clean” Dyna- 
clone combines design simplicity and rugged 
a“ : construction to insure even greater operating 
Fewer operating parts. ee efficiency . . . even longer trouble-free service. 
Free-rolling cleaner — no sliding. 
Complete dust seal — automatic seal 
adjustment. 

Easy access to all dust filter parts for 
inspection and servicing. 


PLUS THESE TIME-TESTED 
DYNACLONE ADVANTAGES 


@ Constant suction at dust sources — com- 
plete dust collection. 
Self-cleaning for continuous operation. 
No auxiliary motors or blowers required 
for filter-bag cleaning. NEW “ROLLER CLEANER” provides greatly simplified 
Greater filtering capacity and smaller space method of cleaning dust from filter bags. Resilient 
a a a : rubber rolls automatically adjust to form a positive 
requirements — more cloth per cubic foot dul coal es cach cow of bees bs doened by 
of filter than any other make. atmospheric air. 
Lower power req*lirements. 
wt NEW C /ALOG 
\ 36-pag: Bulletin 104 


gives full details about 
“Roll-Clean” Dynaclone 


and other Sly Filters THE W. W. SLY MANUFACTURING CO. 


. contains valuable 
engineering informa- HIO 
tion. Write for copy 4768 TRAIN AVENUE ® CLEVELAND 1, O 

OFFICES IN PRINCIPAL CITIES 


Easier filter bag changing. 
Greater cloth area. 














\ 
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New Taylor TRANSCOPE Recorder brings you 


REVOLUTIONARY ACCURACY AND 
BiG-INSTRUMENT FEATURES 






a 
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Front of Pane! Control Settings let you make adjustments 
easier, quicker, and better . . . from the front of the panel 

. while recording! You can clearly see what you are 
doing, and the results, because the record is continuous. 


Stays on Automatic Control while the recorder is re- 
moved for inspection. The unique Set Point Transmit- 
ter remains plugged in the case, providing continuous 
fully automatic control. 

Complete Indicating Control Station while recorder is 
removed. You see the variable. There’s no need to shut 
down the process for instrument service or adjust- 
ments. Horizontal gage at top of recorder will show 
either process variable or air output to valve, as de- 
sired. 

Receives Three Variables to be recorded or indicated; 
has a Set Point Transmitter, an Automatic-to-Manual 
switching lever, a Cascade or process-output indicator, 
and many other features . . . all in a compact case. 





MADE FOR EACH Ornen 


The Taylor TRANSCOPE Controller and 
Recorder are companion instruments. 
Together they give you new standards 
of process control performance . . un- 
precedented accuracy and adaptability. 
Ideal for the time constants of modern 


Processing, exceptionally fast and re- 
sponsive to adjustments, the TRANSCOPE Controller is 








ee 98278. 


~ 





also highly adaptable and simple to maintain. Write “ 








208 / MARCH 1958 


“No other recorder, 
regardless of size, 
puts so many features 
in so little panel space.” 


“SERVOMATIC” Motor assures lifetime accuracy of pen po- 
sition. Transmitter signal is received and amplified 
by individual force-balance servomechanisms. Spring 
feedback and powerful pneumatic motor give 150 
times greater power than normally available for pen 
positioning. 

0.1% Threshold Sensitivity—a new standard of accuracy. 
Responsiveness to transmitter output is 0.1%, and 
because of the very small pneumatic displacement of 
the input capsule, is practically instantaneous. 
Optional Alarms. Each SERVOMATIC motor can operate 
either an electric or pneumatic alarm. Each alarm can 
be adjusted for one high and one low, or two high or 
two low operating points. 

For further information about this revolutionary new 
recorder, see your Taylor Field Engineer, or write for 
Form No. 98282. Taylor Instrument Companies, 
Rochester 1, N. Y., or Toronto, Ontario. 


*Trade-Mark 


= 
« Laylor Lnitrument 
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ACCURACY FIRST 








VISION - INGENUITY - DEPENDABILITY 


MECHANICAL ENGINEERING 











L 


Rust-Oleum is dis- 

tinctive as your 

own fingerprint. 
=” Accept no substitute. » 


. goes on faster, stops rust, 
lasts longer over rust! 


ONE MAN often does the work of two! 


EASIER TO USE—because Rust-Oleum 769 Damp- 
Proof Red Primer goes over rusted metal after scraping 
and wirebrushing to remove rust scale and loose rust — 
usually eliminating costly surface preparations. Stops 
Rust—because Rust-Oleum’s specially-processed fish oil 
vehicle penetrates rust to bare metal —driving out air 
and moisture that cause rust. 


LASTS LONGER applied over rust—and teamed up 
with Rust-Oleum’s many attractive finish coatings, as- 
sures lasting beauty. Try Rust-Oleum on your tanks, 
metal sash, machinery, wire fences, stacks, girders — or 
around your home. Prompt delivery from Industrial 
Distributor stocks. Write for illustrated literature with 
color charts showing colors and applications. 


RUST-OLEUM CORPORATION © 2540 Oakton Street ¢ Evanston, Illinois 


Write tor special report 
i / showing Rust-Oleum pene- 
“% tration to bare metal. 


30% GREATER COVERAGE — 
MANY ATTRACTIVE COLORS 
Rust-Oleum covers up to 30% more area, 
depending upon surface condition and 
porosity. And you can beautify as you 
protect with Rust-Oleum finish coatings in 


Aluminum, White, Red, Gray, Green, Blue, Rust- Oleum onl Hee Rust are brand names 


Yellow, Black, etc. ond registered trademarks of the Rust-Oleum pean, 
| 
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MIDWESTERN DIE CASTER FINDS ANSWER: 


How to pump hydraulic fluids non-stop 
when downtime means loss of production 





During “rush seasons,” when shifts work around the clock, this large midwestern 
manufacturer must have constant, dependable hydraulic power. One hundred 
percent capacity can only be maintained when the hydraulic system delivers a 
steady output pressure with no downtime. 


How the problem was solved: Foreseeing 
24 hour days, seven days a week, the die 
caster turned to Aldrich. As new facilities 
were added, so were Aldrich Pumps. The 
first, a 250 gpm pump, was installed four 
years ago. Since then, three more 207 gpm 
pumps have been added. All are 2!4" x 5”, 
1500 psi, gear driven Aldrich Septuplex 
Pumps, equipped with 200 hp motors. 


the toughest pumping problems go to 


1958 


Result: Just what you’d expect of an 
Aldrich Installation—steady dependa- 
bility for continuous operation—highest 
reliability for intermittent service. Main- 
tenance is held to a minimum. Operating 
efficiency has remained constantly high. 
Get full information on Aldrich Pumps and 
their advantages. Write the Aldrich Pump 
Company, 8 Pine St., Allentown, Pa. 
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An improved 


Combination 
Starter 


for extra safety 


While the changes in the new Allen-Bradley Bulletin 
712 and Bulletin 713 starters may be relatively minor, 
they were made in your interest—to give you the best 
control on the market. 

The new operating lever has been attractively restyled 
and structurally improved. Now the disconnect switch 
can be locked “open” or locked “closed’’”—with three 
padlocks of any kind. For the maintenance engineer, 
a concealed latch pin is built into the lever, which per- 
mits opening the door of the cabinet without opening 
the disconnect switch and stopping the motor. The 
door can also be padlocked shut independently of the 
operating lever. 

With the disconnect lever in the “off” position, the 
cabinet door can be opened. At a glance, it can be seen 
that the movable contacts are open. An added “safety” 
feature—the incoming line connections are covered 
with an insulating plate to prevent accidental contact. 


ALLEN-BRADLEY 


QUALITS 


MOTOR CONTROL 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 














Not only the Motor Starters, but 





the Accessories must be ‘Quality;’ too! 


AB 





we specify 
ALLEN-BRADLEY 


--- all the way 


“Trouble” that shows up in a motor starter is often traced to a faulty operating 
auxiliary—such as a limit switch or even a push button station. Allen-Bradley 
builds the same high quality into its many accessories as it does into its motor 
starters—to give you millions of trouble free operations. They are also tested 
as thoroughly. Contacts are usually double break and always are of a silver 
alloy, which means they remain in perfect operating condition. It will pay 
you, too, to specify Allen-Bradley Quality control—“all the way!” 





Bulletin 802 Precision Bulletin 805 Foot Switch. In rugged die 
Limit Switch, with oil- cast enclosure for the toughest service. 
tight head and body. 


Bulletin 800T Oiltight Control Stations. Available in from 
one to sixteen units, in die cast aluminum enclosures. 


Bulletin 837 Tempera- 
ture Control with snap 
action, precision switch. 


Bulletin 800 Standard Bulletin 836 Pressure 
Bulletin 849 Pneumatic Timer. —— Bulletin 800T Oiltight Push Button, Selector Duty Push Button. One, Control in NEMA 4 
Reliable and accurate. % Switch, and Press-to-Test Pilot Light. two, and three buttons; watertight enclosure. 

also as selector switch. 3-58-MR 





NZ ie N\ 


| 


... ALLEN-BRADLEY 


1316 S. Second St., Milwaukee 4, Wis 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont 


~ . 
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PERFORMANCE-PLUS 


for your 
CENTRAL-SYSTEM AIR CONDITIONING JOBS! 


“Buffalo” Central Air Conditioning Cabinets are 
built to the same strict ‘“Q”’ Factor* standards as 
“Buffalo” Fans — and are everywhere justifying 
this “‘extra’’ construction by completely satisfac- 


tory performance. “Buffalo” features include: 


HEAVY-DUTY SECTIONALIZED CABINETS—rigid 
and strong for years of continuous service— 
properly insulated — interchangeable and 
demountable for simple installation and 


servicing, or later addition of sections. 


~~ r s 
. 
| scene isin ihm cenaenisigenttey 
semen 


; 


ee PE ea NORRIE Rp EARLS ae eRe 


“Buffalo” PCW Central Air 
Conditioning Cabinet — 
complete facilities, including 
Washer section. 


QUIET, STABLE PERFORMING FANS— “Buffalo” 
mixed-flow fans on oversize hollow shaft, permit- 
ting as many as 4 fans in parallel supplying dif- 
ferent systems efficiently and without pulsation, 


Stability over a wide operating range. 


QUALITY AEROFIN COILS AND “BUFFALO” 
PUMPS — plus easily removable filters, outside 
lubrication, manual or automatic damper control 
— available in vertical or horizontal models, 
Write for Bulletin AC-120. 


*The “Q” Factor —the built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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EXHAUSTING 


FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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PRetter your 
‘future afk 
BerTris 


sonne’ mona 


to: Fe ono" 


_ & oes 


At Bettis, you'll be a part of one of the leading companies in the field of nuclear 
power research and development. You will have the opportunity to work with some of the 
most widely recognized nuclear scientists in America. As Bettis continues to set the pace in 
the expanding nuclear power industry, you'll advance too in position and salary, toward a 
successful future. 

Bettis is located in South Hills, just twelve miles from Pittsburgh. This carefully chosen 
site provides for comfortable suburban living yet is convenient to the new metropolitan 
Pittsburgh with all of its educational, cultural and recreational facilities. Bettis also offers a 
variety of educational opportunities, including Doctoral and Fellowship programs for ad- 
vanced study in the application of your specialty to the field of atomic energy. 

If you feel you qualify for a career in nuclear power and you are a U. S. Citizen, 
write to Mr. M. J. Downey, Dept. #A-20 Bettis Atomic Power Division, Westinghouse Electric 
Corp., P.O. Box 1468, Pittsburgh 30, Pa. 


BETTIS ATOMIC POWER DIVISION 


Westinghouse 


BETTER YOUR FUTURE AT BETTIS 
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Where performance is the measure 


F-M Pumps are the standard \ 


Mr. George Biggar, plant engineer of Ford Motor Company assembly plant at Mahwah, N. J., checks Fairbanks- 
Morse fire pumps (1500 gpm. motor-driven pump in foreground, 2500 gpm. diesel-driven pump near Mr. Biggar). 


Ford guards against fire at giant new plant 


To protect one of the world’s largest 
auto assembly plants against fire, 
Ford Motor Company depends on 
these two Fairbanks-Morse fire 
pumps. As the heart of an extensive 
system, the two F-M pumps pro- 
vide defense in depth, one pump 
backstopping the other. 


This installation is typical of the 
great care and planning by modern 


PUMPS « SCALES * DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS + 


MECHANICAL 


ENGINEERING 


industry to prevent the catastrophe 
of fire. Call in your F-M Sales Engi- 
neer for expert assistance in pump 
specification. As builder of the 
world’s greatest variety of hydraulic 
combinations, Fairbanks-Morse will 
provide the exact type, exact size 


pump you need for maximum de- 
pendability. 

For information write Fairbanks, 
Morse & Co., Dept. ME-3, 600 S. 
Michigan Ave., Chicago 5, Ill. 

Ask for F-M Fire Pump Bulletins 5814F 
(horizontal) and 6920F (vertical). 


FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 


HOME WATER SERVICE EQUIPMENT + MAGNETOS 
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2,000, psi. 
- LONG-LIFE | 
“ ore . CYLINDERS. 


BISE  Pae RO ROK 
New Oilgear “Quality-Line” 2,000 psi 
Cylinders—for your tough jobs 


Double-Acting Cylinders Designed for Continuous, Dependable, Long-Life Service 
































































































































Check th "Quali Line’? | STANDARD MOUNTINGS— 
ec ft ese ua ify - ine Heads can be combined, interchanged— 
. rotated or removed independently. 
Cylinder Features: 
Front and . 
V Dependable, Leak-Free, Long-Life Service Assured rear Center 
Oilgear Cylinders still operating efficiently after 20 or more years in heavy-duty steel Lug 
mill operations, presses, machine tools—cause equipment builders and users alike to Mounting 
claim—"For the lowest cost per year—it's Oilgear!” This reputation for reliability is the 
result of craftsmanship in every phase of proven, “gimmick-free” design and production 
that only four decades of experience can produce. 
Front and 
v Two Ram Sizes Available For Each Cylinder Bore Size rear Foot 
Standard or large—ground and polished rams have threaded ends and multiple wrench Lug 
flats. Large rams provide exceptional rigidity and high return speeds. Mounting 
Optional: alloy or hardened steel rams; chrome plating; special ram ends. 
v Rugged, Shock-Resisting, “Hot-Rolled,” Bar Steel Heads 
Accurately machined and gauged for concentricity with cylinder bore and ram. New de- 
sign saves space. Extra-large machined passages and pipe-tap-ports reduce fluid 
velocities, turbulence, and pressure loss. Straight or special tapped ports available. Front 
. P FI 
V Confined, Preloaded, Super-“‘O” Cylinder Seals een | 
Insure permanently leak-free, static and pressure seals between cylinders and heads. Mounting 
V Heavy-walled, Seamless Steel Cylinders Precision Bored, 
Honed, and Polished 
Carefully gauged for roundness, straightness, size— minimizes friction, slip, and wear. 
V Simplified, Rotatable Head Mountings Rear 
Split, alloy-steel keeper rings and steel flanges allow heads to be rotated to any degree Flange ' 
ting . . . re-positioned, or removed for inspection independently. Head 
Mounting 
¥ Short, Recessed, Steel Tie Bolts 
Eliminate long, sagging tie bolts, axial compression load on cylinders, distortion, stretching, 
exposed threads and nuts . . . permit individual head removal. 
¥ Pistons Accurately Machined Concentric With Ram - 
evis 
V Four Precision-Fitted, Automotive-type Piston Rings Mounting 
Effective sealing, exceptionally long life under severe, high temperature service. ee 
Y Molded, “V"-Type, Preloaded Ram Packing Heed ‘ 
Positive sealing action with uniform low friction characteristics. Face-mounted gland 
prevents excessive tightening and binding on ram. 
¥ Large Area, Bushing Bronze Ram Guide SIZES 
V Molded, Non-abrasive, Unit-Seal Ram Wiper Bore Diameter (i.d.) | 2” |2'2"|3'%"| 4” | 5” | 6” | 7” | 8” i? ei 
Has low friction coefficient—effectively removes dirt or abrasive material to prevent Standard| Rom Diam. 1” wlim’liw’l 2712%"12%") 3” 
scoring ram, packing and guide wear, or infiltration into system. Maintains a sharp edge - = “ = 7 - - - 
to uniformily clean the ram on every cycle. Ram Max. Stroke | 55” | 60” | 60” | 65”| 85”] 95”1105"1110 
¥ Exclusive, Self-Aligning, Adjustable Hydraulic Cushions Large [Ram Diom. |[1%"|1%"|2%"|2%"|3%"|4%"| _5°|5%47 
Senin wav andake Gloom fia si iia aaa Ram [ox Stroke | 80"| 87°] 95” |105"|125"|140"|155” [160% 
— : : : Longer Stroke Cylinders Available On ® y 
y Custom Application-Engineering Service ncn Naa ete 4 





Given specific information, Oilgear Application-Engineers can recommend the best cyl- 








inder for your application. Oilgear will also custom-design and produce cylinders and 
complete Fluid Power Systems to exactly match your Controlled Motion requirements. 


Call your local factory-trained, Oilgear Application-Engineer. Or 
write, giving specifie information directly to 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 
1570 WEST PIERCE STREET - MILWAUKEE 4, WISCONSIN 





4 Oilgear Cylinder Bulletins 
Available On Request 


No. 71000—2,000 psi Standard Cylinders 


No. 73000—3,500 psi Heavy-Duty Cylinders 
lug and Flange Mounted 


No. 73245—3,500 psi Heavy-Duty Cylinders 
Hollow-Trunnion Mounted 





No. 79000— Heavy-Duty, Custom-Built Cylinders 









Write for this 
technical book 
on A-L Steel Extrusions 


12-pages of design and en- 
gineering information on 
steel extrusions. Process 
and product explanation, 
material properties, design 
tips and limitations, toler- 
ances, order instructions, etc. 


Address Dept. ME-3 


There’s no doubt about extruded shapes 
saving money on materials and on ma- 
chining. Non-ferrous applications in the 
last decade have proven it. 

Now even greater savings ate possible 
with tough, strong metals in Allegheny 
Ludlum Hot Steel Extrusions. 

Extruded shapes in all stainless grades, 
tool steels, carbon steels, electrical steels, 
high temperature alloys ... even in zir- 
conium, nickel alloys... are now in pro- 
duction at Allegheny Ludlum, cutting 
costs in many different industries. 

If you’re hogging out sections, paying 
for special mill rolls on small orders, or 








Intricate Allegheny Ludlum Steel Extrusions 
cut material needs up to 60%, slash machining costs 


waiting for minimum rolling mill ton- 
nages, Allegheny Ludlum Steel Extru- 
sions are your answer. They will save 
you scrap loss, slash your machining costs, 
hold down your inventory requirements 
and cut delivery time. Charge for die 
design is low—under $200. Orders taken 
for as little as 40 pounds. 

To learn more iace the time and cost- 
cutting possibilities of Allegheny Ludlum 
Hot Steel Extrusions, send for the tech- 
nical booklet at the left or call any A-L 
office for technical assistance. 

Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


wesw 6907 


ALLEGHENY LUDLUM™M 


for all your special steel needs 


Stainless and high-temperature, electrical and tool steels, magnetic materials, and sintered carbide 
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F you have ever watched your child 
at play—secure, happy, unafraid—you have seen the strongest argument in 
the world for investing part of every pay in United States Savings Bonds. For 
bonds, which can protect her present and insure her future, are savings you 
cannot lose. They’re Government-insured up to any amount. They pay 34% 
interest when held to maturity. And they make saving for security easier— 
because you can buy them automatically through the Payroll Savings Plan 
where you work. Or regularly where you bank. Why not start your bond 
program today? Make life more secure for someqne you love. 


The U.S. Government does not pay for this advertisement. It is do- 
nated by this publication in c tion with the Advertising Council 
and the Magazine Publishers Ass 
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REMOVE UNWANTED MOISTURE... 


7 
boost quality 
and output 

‘by drying with- 
Lectrodryer® 


fr 


and STORAGE 


PACKAGING 
Yohicmre lol ae(-toMm oh Met lacel laleiiale| 


dal nattelhilete| 


PROCESSING 


fo} ol-i deh ilelah mmol a= 
them with consistently dry air—air de 


@TTel lip mmol am elaelel la 


5 pro 


aaletiahiclial=iemmehi 


by Lectr >dryers 


tected relate Mm eldeleltlaiiels 


fo] oN el -tete 
Lectrodryer engineers have many year 


They Pittsburgh Lectrodryer Division 


Tato) hdlale Me OL: @ Alale Mm ol ge)e) [-1 


Leading industriés 


MECHANICAL 


experience 
can tell you what is needed to hold constant 


DRYness in air, gases or organic liquids 
laleles. 


advise on me of sealing wall nd open 


irekMeleloltiMiliset iol melmuleltiillc. olabilall elehic 


your needs 
you fully rokttctalel ite 


fal-ealelaliae| Melale Mm DLO Alale EAU late 


Lectrodryers come to 
with electrical 
tions tested for right-from-the-start operation 


Connect dalctueie 


for work. 


look.to 





McGRAW: 
EDISO 


IA 








ENGINEERING 


McGraw-Edison Company 
335 32nd Street, Pittsburgh 30, Pa. 
Unwanted moisture is causing trouble. 
Send data on how Lectrodryer can assure 
DRYness in — 
Production of 
ECE GAT 
Storage of ——————— 


Nome Title 


Company 
Address 
City 


ie | Lectrod ryer 
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scientists and engineers 


NUCLEAR CAREERS NOW 


in worldwide reactor program 


Openings at all experience levels 


Reactor shielding: Advanced studies and analysis. 
Reactor core: Analysis, nuclear and reactor core. 
Systems analysis: Including engineering direction on reactor plant design 
i ietticsiiinl heat transfer, thermal stress, fluid flow, etc. 
ANALYTICAL Heat transfer: Direct analysis studies—reactor systems, dynamics and ther- 
| modynamics of fluid flow. 

Openings also in preliminary analysis, reactor operations, stress analysis, 
and integrated areas. Degree essential. Experience as required. 


Metallurgists: R. & D. on nuclear fuel materials, including radiation effects, 

evaluation of uranium and thorium alloy, ceramics. Also for mechanical 

fabrication development for these materials. 

Engineers — ME & ChemE: For development of power reactor components. 
DEVELOPMENTAL Devise experiments, perform tests, prepare reports. Stimulating problems 

in fluid dynamics, heat transfer, full scale and model studies of fluid system 

components, remotely operated handling equipment, etc. 

Other openings with nuclear experience preferred but not essential. Degree 

and applicable experience required. 





Control mechanisms: Senior openings, original design—including control 
rods, safety rods, drives, allied tooling. Also mechanical design (light and 
heavy) and general machine design. 
Electrical: Originate and develop major control and power systems and 
components. 
Process systems & equipment: Prepare layouts and specs.— pumps, heat 
transfer equipment. 
DESIGN Process instrumentation: Reactor, auxiliary, and control systems. 
|  Facilities—mechanical systems: Original design — heating, ventilating, spe- 
cial atmospheric controls for pressure regulation, cleaning, etc. Assist on 
mechanical design, special handling systems, etc. 
Machine design: Heavy mechanical. Original test equipment for nuclear 
experiments —lead-shielded casks, remote handling cranes, etc. Machine 
design experience essential. 
Reactor core components: Design moderator cans, fuel elements, critical 
assemblies, grid plates, core supporting structures. 
Other opportunities in : 
Theoretical, Experimental, Solid State Physics, High Temperature 
Physical Chemistry, Health Physics, Materials Research. 


New programs add to years-ahead backlog 


Atomics International has built and is operating two power reactors—the Sodium Reactor 
Experiment and the Organic Moderated Reactor Experiment. Central station power plants 
based on these reactor concepts are in the planning stages right now. In addition, AI has 
just begun an advanced power reactor study for Southwest Atomic Energy Associates, a 
group of 15 investor-owned utility companies. 

AI is expanding overseas operations. With 5 foreign reactors already in operation or 
being built, AI recently signed agreements with ASEA of Sweden, which has offices in 
50 countries, and DEMAG of West Germany, with whom AI formed the new company, 
INTERATOM, in Duisburg, West Germany. 

Write today for more details about exciting career opportunities at AI. 


Mr. A. C. Newton, Personnel Office, Atomics International 
21600 Vanowen Street, Canoga Park, California 
(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 
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for Strength 





GP GATE VALVE 
SERIES 5-9530 


and Safety 


Drop forging techniques, resulting from more 
than a half century of pioneering and devel- 
opment by Vogt in the production of forged 
steel valves, impart matchless strength and 
safety to the new line of Vogt GP Valves. 
Made from killed, clean, fine grained open 
hearth steel billets, forging and treatment 
Operations result in additional grain refine- 
ment and increased toughness, 





GP Valves are setting new standards of per- 
formance in petroleum refineries, chemical 
plants, power plants, and related industries. 
Available in a complete range of sizes from 
l/,” to 2” and rated 800 pounds at 850°F. 
and 2000 pounds at 100°F. 


Advt. No. 4 in a series describing the features 
of Vogt GP Valves. 


Write For Your FREE COPY of Supplement 
No. 1 to Catalog F-9. Address Dept. 24A-FM. 


HENRY VOGT MACHINE CO. 
P.O. Box 1918—Louisville 1, Ky. 


St. Louis, Charleston, W. Va., Cincinnati, 


DROP FORGED STEEL 











VALVES 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philodelphia 


MARCH 1958 / 221 


MECHANICAL ENGINEERING 





iT “WORKS” 


Advanced sonic testing techniques are used to 
make precision measurements that determine an 


engine’s compression ratio. 


To Olds engineers, compression ratio is a direct meas- 
ure of the engine’s thermodynamic efficiency ; the higher 
the compression ratio, the more energy utilized from 
the fuel. But with higher compression ratios, engineers 
needed to know whether cylinder heads and combustion 
chambers were accurate during initial engine develop- 
ment. To meet this challenge, Oldsmobile engineers and 
General Motors Research developed a simple, yet ex- 
tremely accurate measuring device commonly called the 


“whistle checker”. 


WHILE IT WHISTLES 


Based on the principle of resonance, the known vol- 
ume of air in the “whistle checker” is placed in reso- 
nance with the unknown volume of air in the combustion 
chamber. A reading of the micrometer adjusting screw 
of the “whistle checker” is easily translated into cubic 
centimeters and is accurate to .2 cc. What is just as im- 
portant, this instrument can tell if there is any loss of 


compression due to leakage past the piston rings. 


In many ways and in many directions the Inquiring 
Mind at Oldsmobile is constantly probing, constantly 
seeking new and better ways to build the finest automo- 
biles in the industry. Try a °58 Oldsmobile on the road. 
You'll discover the difference for yourself. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORP 


Pioneer in Progressive Engineering 
---Famous for Quality Manufacturing 


OLDSMOBILE > 
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This spring pin’s strength... comes from true spring cozls 


Full 360° radial spring action gives SPIROL true spring pins the ability 
to withstand repeated, heavy shock and vibration. When compressed, the unique 
spiral coils distribute stress evenly throughout the cross-section. 
There is no stress concentration at any point — no critical cross-section 
even with non-heat-treated metals. SPIROL’s novel design gives 


you all the cost-saving benefits of a true spring pin. 


SPIROL gives these unique advantages 





Non-heat-treated metals — 
such as low-cost brass, copper, 
nickel stainless steel — can be 
used in SPIROL true spring pins. 
Less resilient metals flex with- 
out failure, because there is no 
concentration of stress. 


Wider hole tolerances elimi- 
nate reaming, reduce drilling re- 
jects, cut production costs. Both 
plus and minus tolerances are 
allowed because of SpiROL 
spring pin’s greater flexibility in 
expansion and compression. 


Miniature sizes retain flexibil- 
ity and strength of the spiral 
cross-section. SPIROL is the only 
spring-type pin made in minia- 
ture diameters: 1/32” — .039” 
— 3/64” — .052”. Standard di- 
ameters up to 1/2” in stock. 


FREE! Write for complete literature on SP1ROL spring pins, including price list. 


= 
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‘SPIROL “; PIN \ 


2) C. E. M. COMPANY ¢ 99 SCHOOL STREET ¢ DANIELSON, CONNECTICUT 


Shock resistance — ex- 
tremely high resistance to shock, 
shear, and vibration permits use 
of “medium duty” Spiro pins 
in the majority of applications. 
Heavy and light duty Spiro. 
pins are also available in stock. 


Phone: PRescott 4-2411 
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for 10,000 psi service 


CASH STANDARD 
TYPE 505 


diaphragm operated 
high pressure control valve 


Specially designed to handle gases and 
liquids in high pressure drop, on-off or 
throttling service, with dead-end shutoff. 


pressure and femperature rating: 
10,000 psi at —40 to 400°F. 


action: 


Direct or reverse. 


packing: 


Teflon V-ring, bolted gland. 


spring: 
Enclosed type with thrust bearing on adjusting 
screw. 3-15 and 6-30 psi ranges standard. 


body: 
Forged stainless steel, split body, with hardened 


stainless steel trim. 


connections: 
%’”" and %” NPT. Connections for high pressure 


tubing also available. 


What i Youn Pressure Control “Problem? 


Consult the Cash Standard control specialist 
in your area or write for complete informa- 


tion. Dept. C. 


STANDARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P.O. Box 551, Decatur, Il. 


Pressure, Hydraulic, Temperature, Process and Combustion Controls 
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Flexitallic® — Industry’s Spiral-Wound Seal Since 1912 


NOW IDENTIFIED FOR ENGINEERS 


Flexitallic Blue is a positive means 
of gasket identification. 


The blue dye in the Canadian asbes- 
tos filler tells an engineer that this is 
a genuine Flexitallic Spiral-Wound 
Gasket, made to just one standard of 
quality since 1912. 


Flexitallic Gaskets are exclusively 
spiral-wound. Constructed to meet 
specific conditions of thermal and 
mechanical shock, vibration, weaving 
and other joint stresses. 


The high safety factor of Flexitallic 
Gaskets results from two unique char- 
acteristics — compression response of 


Look for Flexitallic Blue 


ENGINEERING 


the gasket is directly related to bolt- 
ing for each application; exacting me- 
chanical controls assure that manufac- 
tured gaskets conform to specification. 


Whenever you are confining fluids in a 
critical pressure/temperature range, 
insist on Flexitallic Spiral-Wound 
Gaskets. Look for Flexitallic Blue. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N.J. 


Representatives in principal cities 
Ht 
® 





OR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


No one else can make a Flexitallic Gasket. 


* Flexitallic is a registered ae a eaeaates blue-dyed Canadian asbestos filler. 
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TO THE MEMBERS OF 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 





HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


O. B. Schier, II, Secretary 
The American Society of Mechanical Engineers 
29 West 39th Street, New York 18, N. Y. 











Please send an application and information regarding ASME to the following: 


(1) Name.. ee ae See 6 a 


Address OIE eee 


(2) Name Member’s Name 


Address 


Address. . 
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developments for the nuclear age 


PRODUCTION 
HANDBOO 


For higher output, lower costs, 
peak efficiency . . 


COMPLETE—ALL-INCLUSIVE, this new Pro- 
duction Handbook is your key to the 
Management - engineering methods that 
are today revolutionizing traditional con- 
cepts of production planning, control, and 
efficiency. New materials, new machines, 
new processes, new functioning of com- 
pany organization—all are reflected in 
this big Handbook’s 1,700 pages of prac- 
tical production know-how. 


The only fully integrated guide to modern 
manufacturing, this volume puts at your 
fingertips proved principles, time- and 
work-saving systems, and successful oper- 
ating procedures, for each phase of mod- 
ern production activity. 


| NEW! Packed with vital 
| 








Edited by GORDON B. CARSON 
Dean, College of Engineering; 


the sky is your only limit 
when you are a 


TWA engineer 


Director, Engineering Experiment 
Station, Ohio State University. 
With Board of 48 Contributing, 
Consulting Editors 











Time-saving analytical methods help you cut through the cal- 
culations and paperwork attendant to complex manufacturing 
processes. New approaches and techniques help you save hun- 
dreds of hours in completing work and time studies, isolating 
costs, interpreting research, dealing with scores of important 
day-to-day problems. 


apply now! 


Yes, now is the time to apply for a position in 
the nation’s fastest growing industry with the na- 


ie @ At whatever stage manufacturing is approached, th 
tion’s finest airline . . . Trans World Airlines. . opt id . 


Handbook calls your attention to relevant informa- 
tion concerning materials, financing, transportation, 


TWA has openings for Aeronautical, Mechanical 
and Electrical Engineers to work with a small, select 
group of engineering associates. At TWA you will 
have a management position . . . an opportunity to 
grow . . . to advance within the company... to 
build a future where only the sky’s the limit. 


QUALIFICATION: B.S. in Engineering 


LOCATION: Ultra modern Mid-Continent Airport 
at Kansas City, Mo. 


LIVING CONDITIONS: Excellent, both city or 
suburban . . . homes or apartments. 


BENEFITS: Many employee benefits, including 
retirement, and liberal free transportation for 
yourself and family each year. 


SALARY: Commensurate with experience, and 
position. 


IF YOU ARE AN ENGINEER WITH QUALIFICATIONS IN ANY OF THE FIELDS LISTED 


WRITE TWA TODAY 


ADDRESS: Mr. John C. Soltys 
Supervisor Engineering Employment 
TRANS WORLD AIRLINES 

10 Richards Road, Kansas City 5, Missouri 


MECHANICAL ENGINEERING 


& TODAY'S | 





type and design of product, distribution, new equip- 
ment and processes, demonstrating how production 
interlocks with these vital factors. 


25 SECTIONS! Piant Organization — Production Planning, Control — Con- 
trol Systems — Materials Control, Standardization — Purchasing — Stores- 
keeping — Quality Control — Statistical Methods — Charting, Graphic 
Methods — Process Charts — Work Measurement — Motion, Methods Study 
— Work Simplification — Wage Plans — Electronic Computers — Research, 
Development — Plant Layout, Location — Processes — Tools, Jigs, Fixtures — 
Materials Handling — Plant Maintenance — Safety, Fire Prevention. 


BIG 6” x 9” format for greater readability 
725 Forms, Charts, How-to-do-it Drawings, 


APPLICATIONS of Photographs 1,700 Pp. 60-Page Index $16 


Charting and Graphic 
Methods 


CLIP AND MAIL COUPON TODAY! 
The Ronald Press Company 
15 East 26th St., New York 10, N. Y. 
Please rush ___ copy(ies) of the new PRODUC- 
TION HANDBOOK, 2nd Edition, Edited by 
Carson. Price: $16. 
(0 Check enclosed [J Bill me () Bill firm 
(Publisher pays postage when check 
accompanies order) 


poe 
Electronic Gaging 
and Control 
Work Sampling 
Statistical Methods 
Automation 





Electronic Computers | Name 


Research and oer 
Development | address 


Work with Nuclear City ' Zone 
Materials 
State 


THE RONALD PRESS COMPANY, N.Y., N.Y. 
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“MONOBALL”’ | 
Self-Aligning Bearings | FROM 


ONE ENGINEER 
TO ANOTHER... 


If you have a prototype or even a 

ANALYSIS RECOMMENDED USE did 5 ao tention a & 
Stainiess Steel For types operating under high temper- goo idea of a device in the general 
Ball ard Race ature (800-1200 degrees F.). | area of fluid handling and control 


Chrome Allo For t operating under high radial } ° ’ ° P 
Stee! Ball ocd Race _Lvitimate loads (3000-893,000 Ibs.). devices. . . . I'd like to talk with you. 


Bronze Race and Fort ting under load i ° j i 
- Se snthy medyw Ces qvese eperetionandaroasmel tends Object: to exploit your idea for 
mutual benefit. Possible employment 





CHARACTERISTICS 


Thousands in use. Backed by years of service life. Wide variety 

of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in for you. 

similar size range with externally or internally threaded shanks. 

Our Engineers welcome an opportunity of studying individual 

requirements and prescribing a type or types which will serve Contact me personally, 

under your demanding conditions. Southwest can design special cnn: ° ° ° 

types to fit individual specifications. As a result of thorough William Kafferlin, Chief Engineer 

study of different operating conditions, various steel alloys Aero Supply Mfg. Co. Inc. 

have been used to meet specific needs. Write for revised Engi- in 

neering Manual describing complete line. Dept. ME-58. Corry, Pennsylvania 
Telephone: Corry-28261 


SOUTHWEST PRODUCTS CO. 


30. MOUNTAIN AVE., MONROVIA. CALIFORNIA 














50 TONS OF PRESSURE 
g~ Is your company 


LISTED? 
a in the 
eee <a: Set | MECHANICAL CATALOG 


eggshell without breaking the egg— 

that's the 50-Ton capacity ee Hy- 

draulic Laboratory press'’s rugged 4- 

column design for uniform pressure. USE YOUR 1958 VOLUME TO 
Thermostatically-controlled, heated 

platens have precision ground surfaces. SEE IF YOUR FIRM IS LISTED 
7" stroke. Daylight opening adjustable 

to 15!/" (longer columns to order). 

Two 50-ton models—the 50-15 has 12” x If not listed, write to 


15" platens, the 50-24 has 18" x 24" 
platens. Both available for manual opere- us on your Company 
tion or motorized. Ideal for lab work, letterhead, informing 


ilot runs, light production, etc. Send 
’ catalog ps the modern Wabash us under what prod- 
line, giving applications and listing users. uct classifications 
Makers of Wabash your firm should be 
Platens—Electric or @ Presses from 3 listed. 
Steam Heated— fo 50-tons. 
Water Cooled. 


Wabash Metal Products Co. The American Society of Mechanical Engineers 


29 West 39th Street 
1570 MORRIS ST., WABASH, INDIANA 
aig New York 18, N. Y. 
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D.0.JAMES GEARS 


~ Every Type--- 
FOR EVERY 
INDUSTRIAL 
NEED 


f Our 70 years of Gear Experience will 


Are you using vinyls . jhe - prove invaluable in your Gear needs 


to their full advantage? variable to @ CONTINUOUS-TOOTH HERRINGBONE 
Gear Engineers —The gear with the backbone, made up 


America’s industrial leaders are daily bene- to 60” in diameter 
@ WORM GEARS—Generated gear tooth, 


fiting by the amazing achievements of 

INDUSTRIAL VINYLS. The vast engineering 1” to 60” in diameter 

resources and manufacturing “know-how” of e a GEARS—From 1” to 72” in 
this completely equipped plant saves them | @ BEVEL GEARS— (Straight Tooth) From 
money, and solves highly technical problems a 1” to 60” in diameter 

with vinyl, custom compounded and extruded ' @ SPIRAL BEVEL GEARS—From 1’ to 30” 
to precise requirements. Your plant or product Please request in diameter 


may have a problem that can be solved with — copy on @ SPUR GEARS—From %{” to 145” in 
vinyls. INVESTIGATE NOW .. . learn of new i diameter ; 
applications, money - saving ideas, prompt we'll mail it @ INTERNAL GEARS—Straight tooth up 
PP y 8 P P at once to 56” in diameter. Helical tooth up to 


delivery schedules. Write, wire or phone... 56” in diameter 


Big nousrriat vinyis, INC; | 0 O.JAMES GEAR MFG. CO. 





1140 W. Monroe Street, Chicago — Branches in Key Industrial Areas 


arge 0.D. 


ALLOY 
PIPE 


fabricated to meet your requirements 


For high pressure, high temperature water lines 

. . « for sewage outfall lines . . . for any job 

requiring fabricated steel pipe of 14” O.D. or 

larger . . . you can depend on Posey’s many years POSEY IRON WORKS. INC. 

of engineering and manufacturing experience 

and complete production facilities. Write, wire or . 

phone for information without obligation. LANCASTER - ” N - “ -~ = 
New York Office: Graybar Building 


Steel Plate Division 


TANKS e DIGESTERS e PRESSURE VESSELS e DREDGE PIPE 
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‘No research tool 
surpasses the 


HIGH SPEED 
Motion Picture 
Camera 

in 


usefulness 


“During the last several years, we have found high speed moticn picture 
photography the fastest, most reliable means of solving many of our 
research problems. 

“The Wollensak FASTAX High Speed motion picture camera is most 
desirable to me because of a number of features. A magazine capacity of 400 feet allows a 
longer time for film recording. The one millisecond timing mark available on film exposed 
in the Fastax has saved us many hundreds of hours of interpolation and laboratory time. 

“We have gotten excellent results with the FASTAIR camera, when positioned in an auto- 
mobile crashing a fixed object. The kinematic behavior of test dummies and vehicle struc- 
tural failures were recorded as they occured.” PHOTOG Ray, 


A. J. White, Director 
Motor Vehicle Research 


FASTAX Cameras are available in 8, 16 and 35mm sizes with 


film capacities to 400’. 
bit WOLLENSAK 


Write for new bulletin. 
Inquiries are welcomed. 
FASTAX Optical Company, Rochester 21, N. Y. 


® 
© woirer® 


Industrial Engine Application 


One Lever 


DOES IT ALL 


CONTROLS SPEED AND 
DIRECTION OF TRAVEL 





® NO GEAR SHIFTING 

~~ © NO CLUTCH WORRY 
iy © MORE WORK PER HOUR 
REDUCED MAINTENANCE 


rev 
vers matic 
? DRIVES 


HYDRAULIC CONTROLLED REVERSING 


Imperial 


CHe would ype 


TRACING CLOTH 





Funk Stondard 
Power Take-Off 





Funk Geor 
Reduction 
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modes’ | CLUTCH with TORQUE CONVERTER 


Incorporate FUNK’S REVERS-O-MATIC in 
your moving equipment for maximum efli- 
ciency. Speed and direction of travel — for- 
ward and reverse or lift and lower — can be 
easily controlled with ONE LEVER or foot 
pedals. Converter eliminates shock and mul- 
tiplies enginer torque more than 200% to 
broaden the h.p. range. 

Our Standard Flange System affords unlim- 
ited combinations of FUNK MODULAR 
POWER UNITS. Let FUNK Engineers make 


specific recommendations. 





Box 577-E 
Coffeyville, 
Kansas 








In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 
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Fuel ' versatile and 


\e 


Lube Oil dependable san 
DeZurik Valves 


From light gases to slurries with 25-to—60% solids, from 
viscous latex to corrosive sea water — DeZurik Plug Valves 
are excelling on a number of valve-killing services. Any- 
where valves are subject to punishment — corrosion, galling, 
pitting, scoring — DeZurik Valves stand up longer... with 
less maintenance . . . without leaking ... operating easily 
every time! 

Only DeZurik Valves have eccentric action, pivoting the 
plug eccentrically to back away from the seat and swing 
aside in an easy quarter turn. 

Only DeZurik Valves have resilient plug facings to seal 
tight despite solids in the flow. 

And ONLY DeZURIK VALVES operate easily and seal 

DEAD TIGHT WITHOUT LUBRICATION! 
Teiile Solution Representatives in all principal cities, or write 


Ca 


hei, 
Cous A é 
MMOniq In sizes “2” thru 20"; in a wide e [ IRIK 


ag Rage er si 
Bea fe Catalys pare Pamceirig - Co RPORATION 
SARTELL, MINNESOTA 





MECHANICAL ENGINEERING NEW SHA E 
February, 1958 CARD INDEX Vol. 80, No. 2 


Functional Organization for the Engineering Profession, W. J a 
of 


m .. Oe in Britain, W. R. Wootton ' oe = Drawing Pencils 














Portland Generating Station, J. G. Miller and R. H. Kreisinger 
Straightening Vanes for Flow Measurement, R. E. Sprenkle and 


N. S. Courtright . er ‘ = 71 
Developing Creativity in Engineering, D. G. Taylor and R. C “f 

ee . TRY-REX 
The Potential Machine Designer, J. F. Downie Smith j . ° 
Characteristics of the Creative Engineer, G. J. Spencer A new experience in 
Riding Comfort of Railroad Passenger Cars, W. E. Brudick ; 
Editorial ; 55 
Briefing the Record ... ere 5 Cc oO M F oO R 7 
Photo Briefs . ¢ 
European Survey ; ¢ and 
ASME Technical Digest 
Comments on Papers y CS Oo N BZ wt Oo a 
Reviews of Books i 5 . 
Books Received in Library 
ASME Boiler and Pressure Vessel Code 
The Roundup < 
The ASME News land Fits your fingers. 























A flat guide at your drawing 











finger - for perfect control. 


A 20-PAGE LIST OF 
ASME PUBLICATIONS The first new idea in pencils in years. 


‘ Made in all art and engineering degrees. 
is included in the 


1958 MECHANICAL CATALOG re Write for sample set of DAMASCUS 
Copies of the List are obtainable from DRAWING and name of distributor. 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


shins, RICHARD BEST Zorincrevo ns 


MARCH 1958 / 231 

















MECHANICAL ENGINEERING 





for the first time... 


The Mark TA gas turbine generating power 
and process steam in a refining application. 


all power services in one package 


In applications where multiple power services are 
required such as power generation, compressing, 
pumping, space heating, refrigeration, air condition- 
ing, drying, or evaporating, the Clark Mark TA 
gas turbine is the economical choice. 


Exhaust gases from this 1,150 bhp. gas turbine con- 
tain up to 10,000,000 BTU/H of recoverable energy 
at a temperature of 870°F. While these gases con- 
tain some products of combustion, 90% of the 
original oxygen content is still present. 


The exhaust gases are useful where preheated air is 
desirable for combustion or supercharging purposes, 
for drying applications, catalyst regeneration, feed- 
water heating, evaporation of sea water, etc. These 
gases can also be used in air to air heat exchangers 
for space heating or to generate up to 9,500 pounds 
of low pressure steam per hour for process use. If 
even higher temperature gases are required, the 


Mark TA can be used solely as a power gas genera- 
tor to provide gases of 1020°F at 20-22 psia. and a 
mass flow of 20 pounds per second. 


For large stores, auditoriums, hotels, hospitals and 
office buildings, the Mark TA can provide approxi- 
mately 1800 tons of air conditioning or refrigeration 
in the summer using the absorption cycle and also 
provide steam for heating in the winter. In all appli- 
cations except power gas generating, this modern 
gas turbine also supplies 1,150 bhp. of rotative 
energy for pump, generator, or compressor drive. 


Clark engineers stand ready to assist you in apply- 
ing the Mark TA gas turbine to your application. 
Larger units with ratings of 9,500 bhp. are also 
available from Clark. Write for Bulletin No. 142. 
CLARK BROS. CO., OLEAN, N.Y. 


One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Clark Bros. Co. is licensed to manufacture the Mark TA gas turbine in this 


country by Ruston-Hernsby, Ltd., Lincoln, England. 
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positions open ¢ positions wanted ¢ equipment. material, patents, books, 
instruments, etc. wanted and for sale * representatives * sales agencies « 
business for sale «© partnership © capital ¢ manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 
number, care of ‘‘Mechanical Engineering,’ 29 West 39th St.. New York 18, N. Y. 


OPPORTUNITIES 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.00 a line. $2.00 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
of one inch at flat rate of $40.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 





POSITIONS OPEN 




















PLANT ENGINEER 


Mechanical or electrical graduate for top 
staff position in leading multiplant oper- 
ation in durable steel products field. 
Kansas City, Missouri location. Must be 
experienced in work involving design of 
new and modified plant facilities and 
erection supervision of installations. 
Superb program of compensation, bene- 
fits and paid retirement. Send full par- 
ticulars, in confidence, to Orval W. 
Groves, Employment Supervisor at the 
address shown below: 


BUTLER MANUFACTURING CO. 


7400 East 13th Street 
Kansas City 26, Mo. 





























Hydraulics 


A medium size company located in 
California is looking for a Hy- 
draulics Engineer to take charge of 
their servo components in areas of 
research, design and development. 
Should have at least B.S.M.E. 

degree or equivalent. Must have 
experience in aircraft and missile 
hydraulics with emphasis on the 
design of hydraulic servo compon- 


Address CA-6411, care of *“‘Mechanical Engineering.” 


ENGINEER 
SERVO COMPONENTS 


ents plus knowledge of related 
manufacturing processes. Experi- 
ence in the design of electrohy- 
draulic servo valves, desirable. Will 
consider a senior engineer ready to 
assume greater responsibility. State 
in first letter: Age, education, 
training, positions held and earn- 
ings. All replies will be held in 
strictest confidence. 




















MECHANICAL ENGINEER 


Graduate mechanical engineer in power 
plant design work. Experience not 
required. Excellent opportunity with 
consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions. 


Send resume of education and experi- 
ence with statement of salary require- 
ments. 

Address CA-§905, % “"Mechanical Engineering.” 














CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 
ANALYTICAL CHEMISTS 


The rapidly expanding, multi-plant, inter- 
national CHEMSTRAND CORPORATION, 
already a leader in the synthetic fiber 
industry after only six years of operation, 
is seeking: 


CHEMICAL OR 
MECHANICAL ENGINEERS 


with five or more years’ experience in 
process assistance and/or develop- 
ment, or quality control work for its 
Decatur, Alabama, plant. 


ANALYTICAL CHEMISTS 


with five or more years’ experience in 
analytical control work for its Decatur, 
Alabama, plant. 


Excellent salary, benefits, working and 
living conditions. Send resume to: 


Technical Personnel Manager, Box A-1 


The Chemstrand Corporation 
Decatur, Alabama 

































=Air Products 


INCORPORATED 


. continues its steady growth in the engineering, design and 


manufacture of low-temperature processing plants and com- 
ponents for the chemical processing industry, steel and national 


defense. 


Our company, completely integrated, offers professional 


development, stability and stimulating assignments to candidates 
qualified to fill the following openings: 


ENGINEERING SUPERVISORY POSITIONS 


Machinery Application Engineers 

® Assistant Manager— 

10 years’ experience 
Application, evaluation and selec- 
tion of rotating and reciprocating 
machinery, gas turbines, diesel and 
gas engines, compressors, pumps, 
expansion turbines and engines. 
Significant related experience plus 
sound knowledge of the thermo- 
dynamics, kinetic and mechanical 
principles involved. Developed 
knowledge of sources. 


© Intermediate— 

with lesser exper?< nce 

Project Engineers 
Senior—I ntermediate—J unior 

To assume full responsibility for 
management of multi-million 
dollar low-temperature processing 
projects including design, pro- 
curement, manufacture, construc- 
tion, start up, acceptance and 
budgetary control. 


Pressure Vessel Design 


BS or MS in mechanical engineer- 
ing. Minimum l0 years’ experience 
in design and manufacture of pres- 
sure vessels and heat exchangers. 


Machinery Design 


BS or MS in mechanical engineer- 
ing. Minimum 12 years’ experience 
in design and manufacture of rotat- 
ing and/or reciprocating pneumatic 
and hydraulic industrial and proc- 
ess machinery. 


Welding Engineer & Metallurgist 


BSorMS. Experience in latest tech- 
nology on stainless steels, alumi- 
num and non-ferrous, for pressure 
vessels and process equipment. 
Responsible for methods, design 
and supervision. 





Air Products, Inc. is located in the Pocono Mt. region, one of the most 
favorably situated communities for permanent family living in the East. 
Advanced education in local universities is encouraged through company paid 


programs. 


Retirement program, group insurance, 
hospitalization programs, etc. 


Fine school and recreational facilities. 


medical and 
Relocation paid. 


Please send resume in confidence to: 


Director of Technical Personnel 
P. O. Box 538, Allentown, Pa. 
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furthering 


creative technolo gy a £ Tomen concerned with pushing back the frontiers of 
reactor technology, the many facilities for fundamental and 


applied research at KAPL hold a special interest. Among 
The KNOLLS the unique critical assemblies for experimental purposes is 
the PPA, pictured below. This Preliminary Pile Assembly 


ATOMIC POWER can be shut down and restarted in 15 minutes in order to 


rearrange fuel elements to simulate different reactor 

LABORATORY designs. Only last year two new buildings were completed 
to house two additional experimental reactors, a 704 
computer, and to provide modern office facilities for an 
enlarged mathematical staff. 


Preliminary Pile Assembly bas been started and shut down more than 10,000 times in the past 10 years. 


If you want the stimulation of working toward the solution of 
increasingly complex nuclear power plant problems in a laboratory 
atmosphere, The Knolls Atomic Power Laboratory welcomes 

your inquiries. Current openings are listed below. Degree required; 
advanced degree and/or related experience preferred. 


NEW SCIENTIFIC AND ENGINEERING 
POWER PLANT SYSTEMS DESIGN 
POSITIONS ARE NOW OPEN IN ADVANCED ' SPECIFICATIONS WRITING AND EDITING 


PRESSURE VESSEL DESIGN 


NUCLEAR DEVELOPMENT AND DESIGN HEAT EXCHANGER DESIGN - VALVE DESIGN 


POSITIVE DISPLACEMENT PUMP DESIGN 


OF NAVAL PROPULSION SYSTEMS i '(NSTRUMENTATION AND CONTROLS DESIGN 


U.S. CITIZENSHIP REQUIRED. 
If you can qualify, send letter giving details 
in confidence to: Mr. A. J. Scipione, Dept. 40-MO 


Knolls Alomie Power Laboraiory 


OPERATED FOR A.E.C. BY 


GENERAL @@ ELECTRIC 


ScHENEcTADY, New York 
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A report to 
Engineers and Scientists 
from 
Lockheed Missile Systems 
where expanding 
missile programs insure more 


promising careers 


This huge new shock tube — performing basic research and providing 
ballistic missile design data at speeds up to 20,000 feet per second 

is now in operation at the division’s research and development 
laboratories. The 44-foot long tube is used for advanced design work on 
the Polaris solid fuel ballistic missile. Temperatures and 

pressures generated within the tube simulate those encountered by a 
long-range ballistic missile as it plunges from space into the 

earth’s dense blanket of air. 

In addition, Lockheed scientists are now using magnetically 

driven gas shock tubes to produce samples of gas at temperatures over 
100,000 degrees centigrade and moving at speeds in excess of 

30,000 feet per second. 

The growing importance of missiles’ role in U.S. defense means our 
own varied missile activities will continue to expand. That is 

why engineers and scientists look to Lockheed Missile Systems for better 
opportunities to move ahead in their careers. 

Openings exist now in our multi-million dollar research and 
development laboratories near Stanford University and less than an 
hour’s drive from San Francisco. Such positions call for high 

levels of achievement in Gas Dynamics, Structures, Ionic Physics, 
Materials Research, Aerodynamics, Thermodynamics, Solid State 
Electronics, Propulsion, Guidance, Flight Controls. 

Qualified engineers and scientists are invited to address inquiries to 

M. W. Peterson, Research and Development Staff, Palo Alto 24, California 


Vedhbed mss SYSTEMS 
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


SUNNYVALE + PALO ALTO « VAN NUYS « SANTA CRUZ + CALIFORNIA 


NEW SHOCK TUBE TESTS MISSILE DESIGNS FOR POLARIS 


Scientist Wayland Marlow III, 

right, adjusts an interferometer used for optical 
study of shock tube air flow. 

Dr. Daniel Bershader, center, Manager 

Gas Dynamics Department, checks operation 

at the control panel with scientist 

Jerry D. Kennedy. 


‘m\ 





Individual Initiative and Coordinated Teamwork 


One of the unique characteristics of the 
Jet Propulsion Laboratory is its ability to 
provide a high degree of individual initia- 
tive and responsibility for its outstanding 
staff of engineers and scientists. At the 
same time each man is fully aware that 
his personal contribution is part of and 
keyed to the whole integrated teamwork 
of the Laboratory on all aspects of entire 
missile systems. This is an important 
preference factor in the choice of JPL as 
a work activity center. 


The research and development con- 
tract on which JPL works with the U.S. 
Army Ordnance Corps has many rami- 
fications and requires a constant search 
for new approaches to modern technical 
problems. This exceptional activity pro- 
vides unusual career opportunities for 
qualified individuals. 








Thicokoe » 


SOLID PROPELLANT ROCKET DEVELOPMENT 
HAS SEVERAL OPENINGS FOR 


MECHANICAL ENGINEERS 


B.S. in Mechanical Engineering and five 
years’ professional experience desirable. Specific 
assignments involve project and design engineer- 
ing on solid propellant rocket engines. Prior 
experience in this or related fields is preferred. 


1958 is a Bigger Year than ever for solid 
propellant rockets and THIOKOL is growing to 
meet the challenge of things to come. 


For growth opportunity, send 
your resume and salary requirements to: 


Mr. Richard D. Willis 
Personnel Director 

Thiokol Chemical Corporation 
Elkton, Maryland 














Job Opportunities Now in These Fields . . . 
SYSTEMS ANALYSIS * INERTIAL GUIDANCE * COMPUTER 
EQUIPMENT * INSTRUMENTATION * TELEMETERING * FLUID 
MECHANICS * HEAT TRANSFER * AERODYNAMICS * APPLIED 
PHYSICS * PROPELLANTS AND MATERIALS RESEARCH 

U.S. CITIZENSHIP REQUIRED 























C 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA * CALIFORNIA 
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Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE | NC: 


SECURITY...TOP WAGES... 
CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with 
leading organizations... Employer pays fee in many cases. 


Under the auspices of the Four Founder Engineering Societies 
and affiliated with other renown Engineering Societies, 
E.S.P.S. offers many years of placement experience in addition 


to world wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions Available... 
See a partial listing of available positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 
Offices In Major Cities In U. S. 


New York Chicago Detroit Sen Francisco 
8 West 40th St. 84 East Randolph St. 100 Farnsworth Ave. 57 Post St. 





MECHANICAL ENGINEERING 











THIS IS A CHALLENGE . . . AC, today, is counted among the leaders in the electronics industry, working full 
speed to meet vital commitments for our armed forces . . . and for industry, too. 
THIS IS A SOUND FUTURE . . . AC, like all General Motors, is soundly based and 
increasing in size each year. Here is security and an opportunity to grow with a growing organization. 
THIS MAY BE FOR YOU... Read over the product list 
below. There are opportunities today with the engineering groups working on each one of these items. 
AC is now looking for experienced men who hold degrees in mechanical or electrical engineering. If you have 
from 3 to 10 years’ technical experience in one of these fields, and the idea of working with AC’s Milwaukee 
group appeals to you, write Mr. Cecil Sundeen, Supervisor of Technical Employment, Dept. F, in care of AC... 


the Electronics Division of General Motors, 1925 E. Kenilworth, Milwaukee 1, Wisconsin. 


AC ... THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Milwaukee 1, Wisconsin 


Afterburner Fuel Controls ¢ Bombing Navigational Computers ¢ Emergency Fuel Controls « Gun-Bomb-Rocket Sights e Gyro-Accelerometers e Gyroscopes 
Inertial Guidance Systems ¢ Manifold Air Pressure Regulators « Speed Sensitive Switches © Speed Sensors ¢ Three-Way Selector Valves « Torquemeters 
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Mechanical 
Engineers 


Research 


Our Research Division has an 
attractive position involving a 
variety of challenging assign- 
ments relating to our extensive 
theoretical and applied research 
program. This program is made 
up entirely of civilian projects. 


Nuclear Power 


To keep ahead in the field of 
power, we are actively engaged 
in nuclear power generation proj- 
ects. Engineers with reactor 
experience are urged to investi- 
gate opportunities with our 
rapidly developing Nuclear 
Power Division. 


For further details, write to: 
M. C. Rohm 
Employment Section 


Allis-Chalmers Mfg. Co. 
Box 512 
Milwaukee 1, Wisconsin 





SOUTHERN RESEARCH INSTITUTE 


is determining the mechanical properties of 
metals under unusual conditions of tempera- 
ture and of loading. We need imaginative 
interpretation of this data to develop funda- 
mental relationships showing the effects of the 
variables upon the properties of various ma- 
terials. We need either a metallurgical en- 

gineer with a good knowledge of applied 
mechanics or a mechanical engineer with a 
good background in applied mechanics and 
in metallurgy. If you feel that you qualify, 

and if you are interested in challenging work 
with a good future, apply to 


SOUTHERN RESEARCH INSTITUTE 
Birmingham 5, Alabama 











VALVE AND NUCLEAR ENGINEERS 
SALES ENGINEERS 

Aggressive Research, Development and 
Selling have made Edward Valves, Inc. a 
leader in the steel valve industry. We are ex- 
panding our staff and facilities to maintain 
this position. Have opportunities for— 
Engineers (mechanical stress, flow, materials, 
metallurgical) interested in design and de- 
velopment of valves for high pressure, high 
temperature service and nuclear power ap 

lications 

les Engineers—-Recent Engineering grad 
uates, preferably M.E., for approximately one 
year inside sales training prior to assignment 
to a territory 
Send complete resume in confidence 


EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufacturing Co. 


1200 West 145th Street, East Chicago, Indiana 
Mr. E. A. Loeser, Engineering Personne! 











WANTED 


DIRECTOR 
RESEARCH & DEVELOPMENT 


A large manufacturer of heavy 
equipment wants an able engi- 
neer-scientist to direct research 
and development. 


REQUIREMENTS: 
Age to 48. 
Advanced degree 
Engineering or Metallurgy, 
special knowledge in some of the 
following fields 


in Mechanical 
with 


Heat Transfer 
Thermo-Dynamics 
Nuclear Physics 
Power Plant Design 
Marine Engineering 
Metallurgy 


Experience should include some 
years of high-level responsibility 
in direction and administration of 
engineers and scientists in research 
in above activities 
Compensation—$20-§25,000, depending 
on background, experience and EXECU- 
TIVE capacity 
Send resume, in duplicate, for 
fidential appraisal to 


WALLACE CLARK & CO., INC. 
Manogement Consultants 


521 Fifth Ave:, N. Y. 17, N.Y. 


confi- 
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WANTED AT ONCE 


Dynamic, personable graduate 
engineer with construction ex- 
perience. Hospital construc- 
tion planning preferred but not 
essential. 


Excellent and rewarding oppor- 
tunity to coordinate large 
building program and to as- 
sume responsibility for build- 
ing Maintenance areas in pro- 
gressive, non-sectarian hospital 
in expanding community of 
cultural advantages. 

Scope for advancement in 
knowledge and background in 
organizational management. 
Salary open. 


Executive 


3 nth 


Write Dr. 
Director, Jewish H 
Burnet Ave., Cincinnati, Ohio, giving 
chronological biographical sketch and 
photograph. 


David H. Ross, 
A 














POSITIONS WANTED 


MECH. AND/OR ELECT. ENG 
experience in mechanical and 

operation, preventive maintenance 
steel or chemical company as plant engineer 
domestic Address CA-6423, care of 


, 25 yrs." progressive engineering 
electrical design, installation, 

Desires position with mining, 
Location Latin 
America or Mechanical 
Engineering 
GRAD. MECH. E NGINE E R S Swiss : Federal Institute of Technol- 
ogy, Zurich, (Dipl. Ing. Eidg. Tech., Hochschuie, Zurich), looks 
for a responsible position. 30 years design experience, gasoline 
and Diesel engines, turbines, general machinery, tractors, aircraft 
Thorough shop training and tooling experience. Knowledge of 
mechanics, stress, thermo- and aerodynamics German, French, 
English spoken. Born Swiss. 56 years’ old, healthy. American 
citizen since 1949. The past 4 years’ working in helicopter building 
firm. Address CA-6421, care of “Mechanical Engineering 


POSITIONS OPEN 


RESEARCH ENGINEER: Challenging opportunity with tapidly 
growing Midwest manufacturer of fuel injectors and spray nozzles 
Prefer mechanical or chemical engineer with 2 to 5 years’ experi- 
ence. Should be familiar with design and Operation of instru- 
mented flow benches or test stands. Background in electronics 
and fuel or spray technology also desirable. Address CA-6420, 
care of * Mechanical Engiocering = 

TR ANSL ATORS. Proven ability to translate technical material 
into fluent English essential. Attractive full time or free-lance 
arrangement All languages of interest, particularly Russian 
Send resume to: A*T*S.,Inc., Drawer 271, East Orange, New Jer- 
sy 





MECHANICAL, civil, electrical, and yee faculty for growing 
engineering deg ce oe College in pleasant small city at 
foot of Sierr ecreation region within three hours drive 
of San + a ta °o an area. Write President Glenn Kendall, Chico 
State Colleee, Chico, California 

Position available to teach undergraduate and graduate courses 
in MECHANICAL ENGINEERING with opportunity to do 
fundamental research Give qualifications Applicants with 
Ph.D. considered. Write to Head of the Department of Mechan 

ical Engineering, University of Kentucky, Lexington, Kentucky 

graduate degree 
o Bay location 


ASSISTANT PROFESSORSHIPS in Medians cal; 
required. Excellent salary scale; ideal San Francis¢ 
Write to Head, Division of Engineering, San Jose State College, 
San Jose 14, Calit 

ASSISTANT OR ASSOCIATE PROFESSOR of M.E. with M.S. or 
Ph.D. for under-graduate and graduate instruction with back- 
ground in Thermodynamics and Fluid Mechanics Twelve-month 
appointment. Write M.E. Dept. Head, College of Engineering, 
University of Akron, Akron 4, Ohio 


SERVICES AVAILABLE 


SCIENTISTS’ AND TECHNICIANS’ RESUMES 
our specialty. Write for “How to Write Your Resume’ with 
sample guide and forms—$1.50 postpaid. The Resume Workshop, 
Dept. ME, Orville E. Armstrong & Co., 55 W. 42nd St., New 
York 36, N.Y 


ENGINEERS’, 


BUSINESS OPPORTUNITIES 


THINKING OF RETIRING? Young, anbitious, graduate engi - 
neer with broad exper ience in machine oe operation 
Opportunity co buy into going business in Southeast Area 


CA-6422, care of "Mechanical pce 


REPRESENTATIVES AVAILABLE 


SALES ENGINEER (BS in ME & EE), bilingual, U.S. educated, 
residing in Mexico City, seeks representation of manufacturer or 
group of manufacturers of engineered products on retainer plus 
commission basis. Address CA-6418, care of ‘Mechanica! Engi- 
neering 





EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


SALARIED POSITIC INS—$6,000 co $35,000. We offer the orig 
inal personal employment service (established 47 
cedure of high standards individualized to your persona! require- 
ments. Identity covered R. W. Bixby, Inc., $62 
Brisbane Bidg., Buffalo 3, N 


years 
Particulars 
SPEC CI ALISTS, 


technical graduates 


555 Leader 


EXECUTIVES, ENGINEERS, DESIGNE RS, 
associate offices principal cities. Our staff 
no fee until placed—Bradley Placement Service, 
Building—Cleve 114, Ohio 
SALARIE D “PERSONNE L $5,000 to , $30, 000. This nation-wide 
service successful since 1927 finds openings in your field. Sells 
your abilities; arranges contacts. Present position protected 
Write for details—Jira Thayer Jennings, P. O. Box 674, Man- 
chester, Vermont. 





MECHANICAL ENGINEERS—Salaries to $10,000 
Monarch Personne! has at this time a few outstanding oppor 

tes for either young Mechanical or Metallurgica! Engi- 
neers. We are primarily seeking men out of school 2 or 3 
years who wish to improve themselves professionally as well 
These positions are with 4A clients and all 
Contact ir 


as financially 
employment expenses are assumed by them 


onfidence 
MONARCH PERSONNEL 
28 East Jackson Blvd. Chicago 4, Ill. 
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Increasing deoxidation—a key step in the 
manufacture of new 4-D Wrought Iron. 


Now—from Byers Research— 
an even better Wrought Iron 
for modern corrosion control— 


WrOUugiat 
Uron 























Out of the laboratory and into production comes a newly 
formulated Wrought Iron to strengthen man’s arsenal of 
corrosion resistant weapons. 

New 4-D Wrought Iron is at least 25% more corrosion 
resistant than standard Wrought Iron—long an industry 
standard for superior corrosion resistance. This signifi- 
cant metallurgical advance is the result of 17 years of 
continuing research by Byers metallurgists. 

And here’s what it means to you. 

Seventeen-year in-service and laboratory tests prove 
that 4-D Wrought Iron is superior not only to standard 
Wrought Iron, but has much greater corrosion resistance 
than other materials which are sometimes offered as sub- 
stitutes. Thus, the economy of using standard Wrought 


Iron can now be compounded through the use of new 
4-D Wrought Iron. 

In addition to increased corrosion resistance, new 4-D 
Wrought Iron has greater uniformity and improved 
physical and mechanical properties. This is attained by 
substantially increasing the deoxidation of the base 
metal, increasing its phosphorous content, and using a 
more siliceous slag. 

And the price of new 4-D Wrought Iron? No increase. 
Despite higher production costs, the price of Wrought 
Iron will remain the same. 

Write us for new 4-D Wrought Iron literature, or con- 
tact the Byers representative for complete details. A. M. 
Byers Company, Clark Building, Pittsburgh 22, Pa. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE AMBALLOY STEEL PRODUCTS AND PVC PIPE 


Corrosion costs you more than Wrought Iron 





CONSULTING 


SERVICE 





Monufacturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 








AMERICAN NUCLEAR DESIGN COMPANY 
NUCLEAR ENGINEERING 


Nuclear Design and Evaluation 
uct Develorment 
Radiation and Haz ss Studies 
1025 Connecticut Avenue, N.W. 


Washington 6, D. C. District 7-1161 


M. W. KELLOGG 
Piping System Flexibility Analyses 


Unique model tester as well as modern digital 
computer facilities available for low cost, ac- 


curate flexibility analyses at the most complex 
piping systems. 
rhe M. W. Kellogg Company 
711 Third Avenue, New York 17, N. Y. 








Consult Z, H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broadway 
(at 31 St.) New York 1, N. Y. 
Phone LO-5-3088 








BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity W ater--Sewage— Industry 
Reports, Designs, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 





a ee 
h uljia n 
' 
ENGINEERS e CONSTRUCTORS «CONSULTANT 
POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL ¢ CHEMICAL 


200 N. BROAD ST., PHILA. 21, PA 








SANDERSON & PORTER 


DESIGN 
CONSTRUCTION 


NEW YORK NEW YORK 








CHALON 


Consulting Engineers 


Design, Development, Analysis & Computation 
Cams, Gears, Electrical & Mechanical Systems 


Box 14 Cedar Grove, N. J. 


PETER F. LOFTUS CORPORATION 
Design and C Iting Eng 7) 
Electrical * Mechanical 
. a Structural * Civil 
“Aeusueo? Nuclear * Architectural 


FIRST Peery BANK BUILDING 
ittsburgh 22, Pennsylvania 





Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 











ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, N. Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories. 
Testing, Research, Inspection and Certification 


PIPING DESIGN DIVISION 
MARQUETTE COPPERSMITHING CO. 


Piping Flexibility Structural Components 
ibrations — Scale Model Tests 
Analyses Reports —- Field Service 
Ask for Bulletin PDD-4 
(Est. 1888) 


P. O. Box 4584 Philadelphia 31, Fa., U.S.A. 


J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-Electric 


‘ower Plants. Industrial 
Plant, Mechanical and 
Operating Surveys, Ap- 
praisals e Plans *® Repc s 


Greenville, South Caroline 














Gy) GILBERT ASSOCIATES, INC. 


Engineers and Cannubents 


Design and Supervision of Construction 
Mechanical @ Electrical @ Structural 
Senitery @ Chemical Laboratory 
Business and Economic Research 
READING, PA. 


New York Washington 


WELD TESTING 


Qualification of Operators—Supervision 
I on—-Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


J. C. SOMERS, P. E. 


INDUSTRIAI ENGINEERING—planning, 
measurement, training, methods, cost estimates, plane 
and facility engineering 

INDUSTRIAL DEVELOPMENT—surveys, reports, plant 
selection, product or plane lists, industrialization, pro- 


gtams, estimates 


31-48 78 St. Jackson Heights, N. Y., N. Y., 
RAvenswood 9-2615 








HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiford Fucik Calvin V. Davis 
Richard D. Harza 
ee Plants and Dams 

Transmission Lines 

Flood Control Irrigation 

River Basin Development 


400 West Madison Street Chicago 6 


PROPANE GAS PLANTS 


and 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N.J. Westfield 2-5258 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle Street 
Muscatine, le. Chicago 4, Illinois 











JACKSON & MORELAND, INC. 


Engineers and Con:zultants 
Design and Supucvision of Construction 
Reports—-Examinations—-Appraisals 
Machine Design— Technica! Publications 








An announcement in this 
section will acquaint others 


with your specialized practice. 








SVERDRUP & PARCEL, INC. 


Engineers—Architects 
Design e Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems e Industrial Plants 
Studies e Reports 








BOSTON NEW YORK San Francisco ST. LOUIS Washington 
The above consultants are available 
to work out solutions 
to your engineering and management problems. 
MECHANICAL ENGINEERING 
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. Jargest U.S. industrial 
corporations’ are customers 
of ILLINOIS GEAR 


In some fields this percentage is even higher. Of the major metal 
producing companies* 77% are customers of ILLINOIS GEAR. 
These are very remarkable percentages indeed . . . yet they reflect 
the preference for ILLINOIS GEARS by gear users, large 
and small, throughout industry. 
And there’s good reason: gear users turn to ILLINOIS GEAR 
: because they are placing an ever-increasing emphasis on quality 
: in gears . . . a quality that they demand and get in every order. 
No matter what the industry . . . machine tools, steel mills, 
cement mills, paper mills, chemical plants, construction 
equipment . . . this recognition for quality in gears has 
been rightfully earned because it characterizes 
, every step in the manufacture of ILLINOIS GEARS. 


if you want gears that are made right, with quality as the first 
consideration, specify and buy ILLINOIS GEARS...they will more 
than satisfy your most exacting requirements. 


*From The Fortune Directory of the 500 Largest U.S. Industrial Corporations, July 1957. 
Look for this mark GLI * the symbol on finer gears 


RR art smn aning 
| TLUNOIS GEAR E MACHINE COMPANY 












Reg U.S Pot OF 


Ozalid Div., 
T A VE [ T | H General Aniline & Film Corp 


*Pangborn Corp. 
Pittsburgh Lectrodryer Div., 
AC Electronics Div., General Electric Co 2% niet nano -_ 

General Motors Corp. 237 *Golden- Anderson Valve *Posey Iron Works 

; I , 

*ADSCO Div., Specialty Co POOeE, Wiliam, Ce, 

Yuba Consolidated Industries (Inc 51 
Aero Supply Mfg. Co. 228 
Air Products (Inc.) 233 

*Aldrich Pump Co. 210 Heim Co. : Raytheon Mfg. Co. 
Houdaille Industries (Inc.) Reliance Gauge Column Co 


tay bestos-Manhattan (Inc 
Hagan Chemicals & Controls (Inc) Packing Div. 


*Allegheny Ludlum Steel Corp. 217 


Allen-Bradley Co. 211, 212 Buffalo Hydraulics Div. *Republic Flow Meters Co 


Allis-Chalmers Mfg. Co. 238 *Hyatt Bearing Div. Sub. Rockwell Mfg Co 


*Aluminum Co. of America 32 General Motors Corp. Rockford Clutch Div 
Borg-Warner 


*American Blower 
12, 204 tonald Press Co. 


Div. American-Standard 
ASME Publications 175, 188, 190 *Illinois Gear & Machine Co. *Roots-Connersville Blower Div 
Imperial Tracing Cloth Dresser Industries (Inc.) 


Mechanical Catalog 170, 228 
Mechanical Engineering 192 Industrial Vinyls (Inc.) Rust-Oleum Corp. 


*Associated Spring Corp. 22 *Ingersoll-Rand Co. 
Atomics International Div. International Nickel Co. 
- . ‘5 . . 2 
North American Aviation (Inc 220 Sandia . — pees 
Aurore Pump Div Shenango Furnace Co. 167 
New York Air Brake Co 176 


Sly, W. W., Mfg. Co. 207 
*Smith, 8. Morgan, Co. 187 
*Southwest Products Co 228 

Sturtevant, P. A, Co 194 
*Syntron Co. 173 


*James, D. O., Gear Mfg. 
Jenkins Bros 
Jet Propulsion Lab. 
Div. of Calif. Institute of Tech 


*Babcock & Wilcox Co. 
Johns Hopkins University 


Boiler Div. 2nd Cover 
Tubular Products, Fittings Dept. 4 
*B-L-H, Loewy-Hydropress Div 40) 7 *Taylor Forge & Pipe Works 46, 47 
Best, Richard, Pencil Co. 231 Keuffel & Esser Co *Tay lor Instrument Cos. 208 
Bituminous Coal Institute 198, 199 Tennessee Coal & Iron Div 48, 49 
Bonney Forge & Tool Works 163 *Terry Steam Turbine Co. 30 
*Boston Gear Works 29 *Ladish Co 33-38 Thiokol Chemical Corp. 236 
Brown Boveri Corp 50 *Link-Belt Co. 53 Thomas Flexible Coupling Co. 190 
*Buffalo Forge Co. 213 Lockheed Missile Systems 235 Timken Roller Bearing Co 4th Cover 


*Buffalo Pumps *Loewy-Hydropress Div., B-L-H 40 Trans World Airlines 227 
Div. Buffalo Forge Co 


Lunkenheimer Co. 3rd Cover 

Byers, A. M., Co. 2: 

United States Graphite Co. 
McDonnell & Miller (Inc.) Div. Wickes Corp. 

C.E.M. Co. 99: *United States Steel Corp. 
*Cash, A. W.. Co. ‘ *United States Steel Export Co 
*Chicago Bridge & Iron Co 5s MB Manufacturing Co. 

Cincinnati Gear Co. j *Mercoid Corp. *Vogt, Henry, Machine Co. 

Clarage Fan Co. 52 Miehle-Dexter Supercharger Div., ‘ 

Clark Brothers Co. Christensen Machine Co. 

Dresser Industries (Inc. 

Clark, Wallace & Co. 

Clearprint Paper Co. ‘ Nagle Pumps (Inc.) 
*Columbia-Geneva Steel Div. New Departure Div., 
*Combustion Engineering (Inc.) : General Motors Corp. 

*Niagara Blower Co. 
Nice Ball Bearing Co. 

Design Engineering Show *Northern Blower Co. 

DeZurik Corp. . 2: Nugent, Wm. W. & Co. 

Diamond Chain Co. (Inc.) *Yarnall-Waring Co. 
*Diamond Power Specialty Corp. Vader Co, 

*Dresser Industries (Inc.) OPW Corp. *Yuba Heat Transfer Div. 
Clark Brothers Co. 23: Jordan Industrial Sales Div. Wuhe Consolidated Industries (Inc.) 
Roots-Connersville Blower Div. *Oilgear Co. 
Dudek & Bock Spring Mfg. Co. Oldsmobile Div., 
Duff-Norton Co. General Motors Corp. 22% *Zallea Bros 


Wabash Meta! Products Co. 
Walworth Co. 
Westinghouse Electric Corp. 
*Wheeler, C. H., Mfg. Co. 
Wiegand, Edwin L., Co. 
Williams Gauge Co. 
Wollensak Optical Co. 
Worcester Valve Co. 





*Erie City Iron Works 


Faber, Eberhard, Pencil Co. 201, 202 The asterisk indicates that firm has product catalog in the 1958 Mechanical 
Faber-Castell, A. W., Pencil Co. 27 Catalog. 
*Fairbanks, Morse & Co. 14, 15, 215 
‘arval Corp. 41 , " . 
Fos y= a Oe oe Your attention is directed to | Keep Informed... -... 161-196 
*Flexonics Corp. 181 ‘ : 
Foote Bros. Gear & Machine Corp. 243 Consulting Service . . 240 
*Foxboro Co. 6 
Funk Mfg. Co. 230 





Opportunities... . ....233-238 
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Advertisers appearing 
in previous 1958 issues 


Acme Chain Corp 
*Aerovent Fan Co 
*Air Preheater Corp 
Ajax Flexible Coupling Co 
All American Tool & Mfg. Co 
*American Brass Co 
*American Pulverizer Co 
Anker-Holth Div 
Wellman Engineering Co 
Annin Co 
Arcos Corp 
*Armstrong Machine Works 


*Balley Meter Co 
Barco Mfg. Co 
Bell Telephone Labs 
*Blaw Knox Co 
Power Piping & Sprinkler Div 
Bridgeport Thermostat Div * 
Robertshaw Fulton Controls Co 
Bundy Tubing Co 
*Bunting Brass & Bronze Co 
Bushings (Inc.) 


Chace, W. M., Co 

Circle Seal Products Co 

Cleveland Worm & Gear Co 

Cone-Drive Gears Div 
Michigan Tool Co 

*Consolidated Chimney Co 

Crane Ce 


Denison Engineering Div 
American Brake Shoe Co 
*Detroit Stoker Co 


Eagle Pencil Co 
Edward Valves (Inc.) 
Sub. Rockwell Mfg. Co 


*Falk Corp 
Farrel-Birmingham Co 
Frick Co, 


*Gear Specialties (Inc 
General Radio Co 
Goshen Rubber Co 

*Gr'anell Co 


*Homestead Valve Mfg. Co 
Houdaille Industries (Inc 
Manzel Div 


Jeffrey Mfg. Co 


Kellogg, M. W., Co 

Koh-I-Noor Pencil Co 

Koppers Co. (Inc 
Fast's Coupling Dept 


Lefax Publishers 
Lenape Hydraulic Pressing 
& Forging Co 


Marsh Instrument Co 

AmMil. James P. Marsh Corp 
Maryland Shipbuilding & Drydock Co 
*Midwest Piping Co 


National Airoil Burner Co 
*New York Blower Co 
Nordberg Mfg. Co 


Ohio Injector Co 


Pantex Mfg. Corp 
*Philadelphia Gear Works 
Pittsburgh Piping & Equipment Co 
Precision Rubber Products Corp 


Ray bestos-Manhattan (Inc.) 
Manhattan Rubber Div 

Rhopac (Inc.) 

Ric-Wil (Inc.) 


Snap-Tite (Inc.) 
Spraying Systems Co. 
Stephens-Adamson Mfg. Co 
Stewart-Warner Corp. 

Alemite Div 
Streeter-Amet Co 
*Struthers Wells Corp 

Div. Titusville Iron Works Co. 


Technical Charts (Inc.) 
*Tube Turns 


*Union Iron Works 
United States Pipe & Foundry Co 
Universal Drafting Machine Corp. 


Vickers (Inc.) 
Div. Sperry Rand Corp. 
*Voss, J. H y 


Western Gear Corp 
Westinghouse Electric Corp 
Sturtevant Div 
*Wickes Boiler Co. 
Div. Wickes Corp. 
Winsmith (Inc.) 


*Yuba Consolidated Industries (Ine.) 


Zonolite Co 
Z-Crete Div. 
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a Foote Bros. 


ENCLOSED WORM GEAR DRIVE 
to see why they give LONGER SERVICE 
) \ 


1 EXTRA STRONG CAST HOUSING 


Provides rigid mounting and 
alignment of caps and bear- 
ings. Made of high quality 
cast iron. 


2 PRECISION ALLOY STEEL WORM 


Integral with oversize shaft. 
Carefully matched to worm 
gear for quiet, trouble-free 
service. 


3 OVERSIZE OUTPUT SHAFT 
4 HEAVY DUTY, EXTRA LARGE 
BEARINGS 


Oversize bearings used 
throughout unit. Worm bear- 
ings are combination single 
row radial and angular contact 
ball bearings. Input shaft bear- 
ings are single row radial type. 


5 WORM GEAR 
Precision generated from uni- 
form density, high hardness 
virgin bronze alloy casting. 
High load carrying capacity. 


6 HEAT TREATED HELICAL GEARS 
Shaved for full tooth contact. 
Pinion integral with input 
shaft. Gear locked in position 
on worm shaft extension. 


Just one of 10 different types, 
in a wide range of sizes, ratios 
and shaft arrangements. 


this trademark = oor 
stands forthe 47 = 
finest industrial FOOTE BROS 
gearing made Outi Rated = 
LIFETIME, BEARING >>, 


— ; 3 


7.M.REG.U.S.PAT OFF Mula 





One look at the oversize bearings, larger 
shafts, precision made gearing and the 
sturdy housing of a Foote Bros. Hygrade 
Worm Gear Drive tells you that this is a 
workhorse unit that will stand up and de- 
liver under the toughest conditions. 
Notice the carefully balanced design . . . 
greater mass where it’s needed . . . the elim- 
ination of weight when it contributes noth- 
ing to efficiency . . . strength and toughness 
at the right places . . . the correct gear alloys 
. .. the compact design, and above all, the 
simplicity and ruggedness of this unit. 
When you know the inside story of Foote 
Bros. Hygrade Worm Gear Drives, you can 
understand why they have built a reputa- 
tion for quality, dependability, and per- 
formance that is unmatched by others. 
Call in a Foote Bros. Field Engineer. 
Take advantage of our long experience in 
this business. Let us help you select or 
specify the most economical drive 
for your application. 


Write for Engineering Manval HGB. It contains 
complete information on Hygrade Enclosed | 
Worm Gear Drives. 


FOODIE. BROS. 





| Beller Power Thanbmission Through Beller Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4559 South Western Boulevard 


Chicago 9, Illinois 
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...1n good company... 


The new General Electric J79 jet engine 
has the highest thrust-to-weight ratio of 
any aircraft power plant in production. 
The engine is rated in the 10,000-pound 
thrust class. 


Variable stators are used for the first 
time in a flying jet engine, which in a 
mechanically simplified way, and with 
far less weight, accomplish the same 
thing that the dual rotor does in other 
current engines. The device provides a 
smooth flow of air inside the engine and 
eliminates the “stall barrier” problem. 
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HEIM UNIBAL SPHERICAL BEARINGS and ROD ENDS supply the 
exact type of linkage, mounting, and degree of misalignment cor- 
rection required by this engine, and The Heim Company is proud 
of its contribution to the success of the GE J79. 

There are over 200 Unibal Rod Ends assembled with the variable 
pitch stater blade operating levers. 

There are over 50 LS type Unibal Spherical Bearings used as pivot 
points for the inlet guide vanes. 

The bearings which mount the engine to the airframe are three 
Heim Unibal cartridge units. These bearings carry the entire weight 
of the engine and its thrust. 

Other Heim bearings of various types used on this engine bring 
the total to around 500. 





+ * + * 


The load carrying capacity of Unibal spherical bearings is very high. They are 
applicable in any linkage where motion must be transmitted at constant or vary- 
ing angles. They are ideal as supports to any device which is subject to mechan- 


ical or thermal deflection. 


COMPLETE CATALOG AVAILABLE / SOLD THROUGH THE LEADING BEARING DISTRIBUTORS 


\ \ 
THE HEIM COMPANY, FairFietdo, CONNECTICUT 
7 \ 
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In Services Where Maintenance Reduction 
Depends on All Parts Being Easily Renewable 


LUNKENHEIMER RENEWO 


Hard-to-handle, time-consuming replacement 
jobs mean higher maintenance costs. That’s 
“ why it pays to install Lunkenheimer Renewo 
Valves. Because all replaceable parts are pre- 
cision machined to an exact fit, no trial-and- 
error fitting is required. 

Durable 500 Brinell Plug-Type Stainless 
Steel seats and discs are designed to be 
easily renewed . . . go back into service fast 


THE ONE 


MECHANICAL ENGINEERING 


. .. Save your maintenance dollars. 

Your Lunkenheimer Distributor will be 
glad to demonstrate these and the many 
other maintenance-saving features found only 
in Renewo Valves. 

Ask him for a comparison test. He will 
match Renewo against any other renewable- 
parts valve in your plant. Or write The 
Lunkenheimer Co., Cincinnati 14, Ohio. 


VCO NAME IN VALVES 
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Hobs at speeds of 300 SFM 
—TIMKEN’ bearings shrug off heavy loads 


O take the heavy loads and min- 

imize friction when hobbing 
steel gears at high speeds—up to 
300 SFM—Barber-Colman uses 
Timken® tapered roller bearings at 
vital points in its No. 14-15 Hydraulic 
Hobbing Machine. The high speed 
hob slide has a hob spindle mounted 
in Timken bearings. They’re also 
used in the hob drive and for the top 
bearing on the index worm shaft. 
Result— gear production is faster, 
more accurate. Tool life is increased. 


SHRUG OFF HEAVY LOADS. Timken 
bearing rollers and races are case- 
carburized to have a hard, wear- 
resistant surface over a tough, shock- 
resistant core. They take heavy loads 
with no trouble at all. 


KEEP SPINDLE RIGID. Timken bear- 
ings hold the spindle in positive 
alignment. Their tapered design lets 
them take both radial and thrust loads 
in any combination. And they have 
extra load-carrying capacity because 
of full line contact between rollers 
and races. 


PRACTICALLY ELIMINATE FRICTION. 
Geometrically designed to roll true, 
Timken bearings are precision- 
made to live up to their design. They 

’ : run longer, smoother, cooler. 
TYPICAL Timken bearing arrange- And for extra quality control, we 
ment in the hob spindle drive assem- ' “ aaa , 
bly of a Barber-Colman Hobbing Cee, . even make our own electric furnace 
Machine, to take heavy loads, reduce N fine alloy steel. No other American 
friction, cut maintenance. bearing maker does. To get your 
7 % Spo |S No. 1 bearing value, always get 
; * \ NINN bearings carrying the trade-mark 
“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 

Cable address: ‘“TIMROSCO”’. 


3 This symbol on a product means 
its bearings are the best. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 
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